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DETACHABLE r 7 i.I-jI~~
SUMMARY .+ : ' " --...

~~INTRODUCTION o,.+,

Bckround 1 i

The movement of large masses of population from threatened target
areas in advance of a potential nuclear attack will severely test the

flexibility of national, state, and local food distribution systems.
Past research has assessed the food requirements of the relocated
populations; identified promising means of reconfiguring the existing
food distribution system to meet these requirements; and developed and
documented guidelines for food distribution under crisis relocation and
postattack conditions. This study extends previous research efforts by
investigating food distribution alternatives in a state, California,

where relocation distances are unusually long, and heavy population
concentrations in targeted areas are expected to stretch the
capabilities of host areas to the limit.

Obiectives

The objectives of this research have been to (1) trace the existing
patterns of food distribution in California; (2) develop and analyze
alternative strategies for reconfiguring the existing food distribution
system to support the relocated population; (3) investigate the
transportation requirements imposed by distribution changes and
recommend means for reducing stress on the transportation system; (4

~draft prototype plans for reconfiguring the state food distribution
network in an emergency; and (5) develop appropriate guidelines to be
used by Nuclear Civil Protection (NCP) planners and local officials in
organizing and implementing food distribution under crisis re)ocation

~conditions in their jurisdictions.'

RELOCATIONt OPTIONS

California is highly urbanized, with over 80 of its population
living in areas threatened by nuclear attack. Hosting accommodations
are relatively scarce outside these areas, and the average iost area
would have to accommodate several times its normal population inder
crisis relocation conditions. Four different relocation options were

considered in this study:

1. Reiona Hsting, a plan prepared by the California office of
Emergency Services (OES), in which areas threatened only by

potential fallout are permitted to host evacuees, thereby
lowering the ratio of risk area residents to host area
residents (to roughly 4.5 to 1) and making it possible to
assign most risk area resocatees to host areas within their

own geographic regions.
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DETACHABLE

2. Uniform Hosting, in which each host area accommodates exactly
seven times its normal population. Since the majority (64%)
of the state's residents live in Southern California, while
the majority of the available 1"ow-risk areas (54%) are located
in the northern portion of the state, this option imposes
lengthy travel distances on many evacuees. The average
distance traveled from risk to host area is 200 miles, and
food distribution distances are stretched accordingly.

3. Proximity Hosting, in which evacuees are assigned only to host
areas near their departure points and areas theatened by
fallout in evacuation. This option results in high risk- to
host-area population ratios of 12 to 1, but travel distances
are correspondingly shorter.

4. Proximity Hosting with Transport Constraints. In this option,
only 80% of the risk-area population is relocated, and highway V
capacity is a deciding factor in determining the number of
people assigned to each host area.

EXISTING FOOD DISTRIBUTION PATTERNS

As a major agricultural producer, California exports more than half
of its home-grown foodstuffs, particularly fruits and vegetables, to
other states. In turn, the state imports significant shipments of meat
and cereal products. This report traces California's food supply
through the channels of distribution from producer to consumer, and
assesses the vulnerability of each element to nuclear attack.
Approximately 85% of California's farmland is low-risk area removed from
the threat of nuclear attack, as is 21% of the state's food processing
capacity. Of those foodstocks most readily available for distribution
under crisis relocation conditions, California wholesalers have between
two and three weeks of inventory on hand, retail grocers have between
one and three weeks of inventory, and seven to ten days of supplies are
estimated to be in transit to wholesale warehouses at any time. Food
wholesalers are the most vulnerable element of the distribution chain.
Wholesale stocks tend to be held in distribution centers in such major
cities as Los Angeles, San Francisco, and San Diego, with only 6% of the
state's wholesale food warehouses located in host areas. Food
stockpiles under federal control are quite small, except for stocks of
dry milk maintained in several risk-area locations.

DISTRIBUTION OPTIONS

A number of different alternatives for distributing food under
crisis relocation conditions were identified and evaluated in terms of
specific criteria encompassing set-up and maintenance costs, system
disruption, attack vulnerability, operating requirements, equity,
transportation stress, and system effectiveness. The results of this
evaluation are reflected in the guidelines of Summary Exhibit 1. It
appears that the most effective basic strategy for food distribution
under crisis relocation conditions is to allow agricultural output and
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Summary Exhibit I RECOMMENDED GENERAL GUIDELINES FOR PROVIDING FOOD
SUPPORT FOR THE CRISIS RELOCATION STRATEGY

STATE AND REGIONAL ACtIVITIES
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DETACHABLE

major processing plants to follow normal distribution channels, and to
continue using risk-area wholesale facilities to serve the evacuated
population. This strategy places stress on host-area retail outlets and
on the transportation system linking risk-area wholesalers with
host-area retailers and mass feeding centers. In spite of this stress,
the continued operation of major risk-area wholesalers is preferable to
the alternative strategies considered for staging and transporting food
to host areas: pre-crisis stockpiling is too costly; extensive direct
shipments from processors to the host areas would disrupt existing
channels and require impossible priority judgments; and heavy use of
expedient host-area warehouse space is both inefficient and difficult to
accomplish within a one-week time frame.

Even though the options of stockpiling direct shipments from
processors to host areas and host-area warehouses are not attractive as
alternatives to the basic strategy of continuing of operation risk-area
warehouses, each of these options may be used to a limited extent to
augment the basic strategy. Existing stocks of dried milk held under
federal control should be moved from risk areas in advance of the crisis
and stockpiled in selected host-area locations. A similar strategy
should be followed in the case of canned goods inventories held by
California processors. These processors typically have large
inventories, particularly of canned fruits and vegetables, which are
laid in following the harvest and drawn down during the year by
shipments to all parts of the country. Removal of the sizable
inventories from risk areas would reduce their vulnerability, and help

to ensure the availability of food following an attack. Under normal
conditions, California processors typically use railroads for
out-of-state shipments and trucks for shipments to California locations.
During crisis relocation, however, canned goods should be shipped by
rail to host areas, where they may be stockpiled in wholesale
warehouses, secondary distribution centers, intermodal transfer points,
or simply left in railcars on sidings identified for that purpose.

Direct or "drop" shipments from processors to retailers can be used
to a limited extent under emergency conditions. major chains normally
try to minimize such shipments because they are expensive and strain the
processors' transportation capabilities. During the 1978 truckers'

strike in California, however, several food distributors increased the
volume of these drop-shipments to ease the strain on limited trucking
resources. Under crisis relocation conditions, drop-shipments are most
appropriate when the producer or processor is located in the host area
and can drop-ship to wholesale, retail, or mass feeding centers nearby.
The billing should be done through the distributor so that centralized
control can be maintained. Even under emergency conditions, it is
unlikely that drop-shipments will exceed 10% or 15% of all distributor
shipments.

In California, each retail food chain and major wholesaler has been
assigned secondary host-area warehouse space to be used as an adjunct to
its risk-area operations. Although risk-area warehouses will continue
to carry the main distribution burden, these secondary warehouses will
also be used to stage deliveries to host-area stores and mass feeding
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centers. Discussions with retail chain representatives indicate that
certain types of nonperishable foodstuffs, particularly canned goods,
can be efficiently distributed from secondary warehouse space. This
option is particularly attractive in California, where host-area

foodstocks are substantial and significant amounts of host-area
warehouse space are available, much of it used by the food processing
industry on a seasonal basis.

The use of secondary host-area warehouse space as an adjunct to

primary risk-area space has the advantage of making some goods and
personnel less vulnerable to attack; reducing transportation stress
somewhat; and providing a base for postattack operations without unduly
disrupting existing distribution patterns. In the event that the crisis
is not resolved for some period of time, distributors may wish to
channel more and more of their supplies through secondary host-area

warehouses.

DELIVERY OPTIONS

A number of alternatives for preparing and serving food to the

evacuated population have been identified and assessed in earlier
research. These include the use of family residences, restaurants,

institutions, and remote commissaries. Each of the alternatives will be
employed to some extent under crisis relocation conditions in
California. In general, small group sizes and low set-up costs are
desirable features of any preparation and serving alternative. On the
basis of these two criteria, family residences and restaurants would be
preferable to mass feeding operations. In California, the high hosting

ratios will strain the serving capacity of mass feeding facilities, so

it is particularly important that family residences be used to the
maximum extent possible. Other considerations, such as relative
availability of homes, restaurants and institutional kitchens, the
number of relocatees, the location of lodging accommodations, and the
need for transportation will determine the relative attractiveness of
each alternative in a specific host area.

TRANSPORTATION REQUIREMENTS

Food transportation requirements under crisis relocation conditions
in California are significantly affected by the state's high hosting

ratios and unique geography. Summary Exhibit 2 lists the transportation
requirements imposed by a combination of alternative hosting and

distribution options. Measuring transportation stress in terms of the
ton-mile increase under crisis relocation conditions, the regional
hosting option proposed by OES increases distribution mileage by a
factor of approximately two to one over normal conditions. The uniform

hosting option results in higher transportation stress (a ratio of 2.9
to 1 over normal conditions with direct warehouse shipments), and places
a proportionately heavier load on mass feeding centers and congregate

care facilities. if the uniform hosting strategy is replaced with a
proximity hosting strategy (keeping the same risk/host definitions), it

is possible to lower the transportation stress factor to 2.1, bu+ the
load on mass feeding centers increases, and the population of some
southern California counties increases by a factor of 12.

S-5
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Transportation stress can be reduced somewhat by encouraging

selective intercompany transfers in which wholesalers with few host-area
outlets ship to the stores of wholesalers with a relatively large number
of host-area outlets. In California, for example, Ralph's Los Angeles
warehouse should supply some of Safeway's host-area stores, while the

Lucky warehouse in Vacaville should ship to-some of United Grocers'
host-area outlets. The limited use of drop-shipments and secondary
host-area warehouses as recommended will also reduce transportation
stress. Other means for reducing transportation stress include the
relaxation of such regulatory constraints as driver restrictions and

weight limitations, and the improvement of equipment utilization by
minimizing down time, relaxing maintenance requirements, eliminating
light loads, shipping only full-pallet loads, and limiting shipments to
essential commodities.

Since existing transportation equipment is not used to capacity,
existing distribution systems can typically support a doubling of
vehicle-miles for short periods of time without requiring additional
vehicles. Thus a doubling of transportation stress does not necessarily
imply the need for twice as many drivers and trucks. A tripling of the
stress factor might be met by doubling the driver pools and increasing
the vehicle fleet by 50%. In the case of the regional hosting option
proposed by OES, a detailed redistribution plan was developed for each
major warehouse in California, and individual stress factors and
equipment needs were estimated for each distributor. This resulted in a
requirement for 1,491 additional tractors, 2,815 additional trailers,
and 4,239 additional drivers. These requirements can be met readily by
diverting vehicles and drivers from less critical sectors of the

economy.

IMPLICATIONS OF RESEARCH ON CRISIS RELOCATION GUIDANCE

The results of the California research have been reviewed in light

of the current guidance for crisis relocation planning. As a result of
t1'is review, it appears that the basic strategy proposed for food
distribution under crisis relocation conditions is sound and suitable
for use in highly-urbanized areas that have problems similar to those
found in California. However, analysis of the food distribution system
in California has brought to light several elements which should be
included in the crisis relocation guidance for areas with similar

characteristics. These elements include:

1. Planning for limited intercompany transfers to reduce
transportation stress and balance host-area shipments;

2. Assignment of secondary warehouse space in the host areas to
each major risk-area distributor, to be used as necessary to
augment risk-area wholesale operations;

3. Guidelines for limited use of drop-shipments directly from
processors to host-area retailers, under the central control

of major distributors; and

- S-7
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4. Provision for rail shipments of canned goods and other dry
groceries from processors' risk-area warehouses to host-area
warehouses, secondary distribution centers, internodal
transfer points, or rail sidings.

Guidelines for state and local planners have been updated to reflect

these elements, as well as other factors identified in extensive
interviews with planners and industry personnel. These elements have
also been incorporated in the food sections of prototype crisis
relocation plans for California.

S-8

- .



F I NAL REPORT 

FOOD SYSTEM SUPPORT

OF THE RELOCATION STRATEGY

IN CALIFORNIA

Volume I: Analysis

by:

Arthur W. Simpson
John W. Billheimer

SYSTAN, Inc.
P.O. Box U

Los Altos, CA 94022

Prepared For:

Federal Emergency Management Agency
Washington, D.C. 20301
Contract DCPAO1-78-!C-0220

Work Unit 2313F

D162

September, 1980

FEMA REVIEW NOTICE:

"This report has been reviewed by the Federal Emergency Management
Agency and approved for publication. Approval does not signify
that the contents necessarily reflect the views and policies of
the Federal Emergency Management.

APPROVED FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED



SECURITY CLASSIO.ICATION . TH'i, PACE 4s 'Nn .

REPOR D~ru~JTAIARIEAD INSTRUCTIONS
REOTDCANAI PAE' BEFORE COIPI.ETING FORM

I. IPO1T PNUMEHSR Z ESSION NO. 3. RECW.jENT'S CATALOG NUMHER

d gi I TYP OF REPORT PERIOD COVERED

-fOOD-YSTEM UPPORT OF THE RELOCATI ON/ Final I
STRATEGY IN CALIFORNIA.

- ' )' ''I" SYSTAN~ tfrD6
*~ITRA~r iWGRNT N4AC(!,

/~Arthur W.imsn onWBillheimer; A17

to. PEORMING ORGANIZA T'O N AME ANO ADDRESS 0. PROGRAM ELEMENT. PROj% CT. I ASK
AREAA WORK( UNIT NUMBERS

SYSTAN, Inc.
P.O. Box U Wfork Unit 2313F
insAltos,_CA_94022 ______ ____

ICONTROLLING OWFICE NAME ANO0ADDRESS w? EiPoprp Ar

Federal 1Ever-ency Management Agency & Septwber 11980
Washington, D.C. 2o472__ __________

14 MONITORINQ AGENCY NAME a AOORESS0If d,tffr,nI from~ Co,.I,'Il- Office) I5. SECURITY CL.ASS. (of thi,4 -pJort)

/~ ./- /Uncl assi fied
- ~..JIS.. DECLASSIFICATION'CO-4NGRAORC

15. DO,-iRIEIUTION STATEMENT (.1 4?i. If.p.,4J

Approved for Public Release: Distribution Unl-imited

I'. OvtsP,&uVjoON STATE-ENT 1.1 11, *b.t-f.,*t.,ed I. BhfoI, 20. If dllfo-t 1-oo Re~p-Q

18 SUPPLEM4ENTARY'NOTES

Two Volumes:
Volume I: Analysis
Volume 11: Prototype Pl ans and Revised Guidance

Food Distribution, Emergency Crisis Relocation
Food Distribution, Local Protype Crisis Relocation Plans
Food Resojurces, California Population Relocation, California
ergency Planning, Food Emergency Planning, California

This study extends previous research into food distribution under
crisis relocation conditions by investigating detailed distribution
problems in a state, California, where relocation distances are
unusually long, and heavy population concentrations in threatened
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The report traces the existing patterns of food distribution in
California; develops and analyzes alternative strategies for redirec-
ting the existing food distribution system to support the relocated
population; investigates the transportation requirements imposed by
distribution changes; drafts prototype plans for redirecting the
state food distribution network in an emergency; and develops appro-
priate guidelines for the use of Nuclear Civil Protection planners
and local officials.

Although roughly 85% of California's f "ensive agricultural lands
are removed from direct threat of nuclear .. ck, only 21% of the
state's food processing capacity is located in unthreatened areas.
Food wholesalers, which carry between two and threeweeks of food
stocks, are the most vulnerable element of the distribution chain,
with only 6% of these stocks likely to survive a nuclear attack un-
damaged. Retail grocers, w.ith one to three weeks of inventory, are
distributed in proportion to the population itself, with roughly 18%
in areas free from blast effects.

It appears that the most effective strategy for food distribution
under crisis relocation conditions is to allow agricultural output and
major processing, plants to follow normal distribution channels and to
continue using risk-area wholesale facilities to serve the evacuated
population. This strategy places stress on host-area retail outlets
and on the transportation system linking risk-area wholesalers with the
evacuated population. In California, this strategy can be expected to
increase the mileage traveled in distributing food by a factor of two
or three, depending on the evacuation pattern selected. This additio-
nal mileage can be accommodated by a number of actions, including those
listed below:

9 Encouraging selective intercompany food transfers designed

to redress supply/demand imbalances;

* Assigning secondary host-area warehouse space to each major
wholesale;

* Identifying instances in which drop-shipments directly from
processors to host-area retailers are feasible;

e Relaxing such regulatory constraints as driver restrictions
and weight limitations; and

* Improving equipment utilization by minimizing down time,
relaxing maintenance requirements, eliminating light loads,
shipping only full-pallet loads, and limiting shipments to
essential commodities.

If these actions are taken, it appears that the transportation
requirements associated with food distribution uncer crisis relocation
conditions in California can be met with existing food industry re-
sources and a nominal diversion of drivers and vehicles from less

__critical s esotQ. Loft.e__e.cr= ..

...... ........ ..................
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PREFACE

This report has been prepared as one of the first in a series of
studies undertaken by the Federal Emergency Manrgement Agency (FE.iA) and
the California Office of Emergency Services (OES) to investigate th3

potential logistic problems to be encountered in implementing a strategy

of crisis relocation in California. The report was prepared under

Contract No. DCPAO1-78-C-0220, and addresses the problems incurred in

distributing food to residents evacuated from high-risk areas of the

state during periods of severe international crisis. The research
described in this report was accomplished over a one-year period in the

Los Altos, California offices of SYSTAN, Inc. Dr. John W. Billheimer

acted as project manager, while Arthur W. Simpson was principal
investigator. Mr. Andrew Canfield and Ms. Gail Fondahl assisted Mr.

Simpson with data processing tasks, while Ms. Carole Parker and tls.

Bracey Avery organized and edited the final report.

Technical monitors on the project were Mr. James Kerr of FErlA

National Headquarters and Ms. Frances Diaz of FEMA Region VII. Mr.

George Van Den Berghe of FEMA also provided technical guidance at the
national level, while Jack Kearns, Loren Fields, and Orlin Orr of the

California OES supplied guidance at the state level. Thanks are also

extended to the many representatives of the California food industry who
provided invaluable insights into the production, processing, and

distribution of food throughout the state.

This report has been prepared in two volumes:

Volume I: Analysis

Volume II: Prototype Plans and Revised Guidance

.. i
o

.1_,__
/ iii- *



SUMMARY

INTRODUCTION

Background

The movement of large masses of population from threatened target

areas in advance of a potential nuclear attack will severely test the

flexibility of national, state, and local food distribution systems.
Past research has assessed the food requirements of the relocated

populations; identified promising means of reconfiguring the existing

food distribution system to meet these requirements; and developed and

documented guidelines for food distribution under crisis relocation and
postattack conditions. This study extends previous research efforts by

investigating food distribution alternatives in a state, California,

where relocation distances are unusually long, and heavy population

concentrations in targeted areas are expected to stretch the

capabilities of host areas to the limit.

Obiectives

The objectives of this research have been to (I) trace the existing

patterns of food distribution in California; (2) develop and analyze

alternative strategies for reconfiguring the existing food distribution

system to support the relocated population; (3) investigate the

transportation requirements imposed by distribution changes and

recommend means for reducing stress on the transportation systen.i; (4)

draft prototype plans for reconfiguring the state food distribution
network in an emergency; and (5) develop appropriate guidelines to be

used by Nuclear Civil Protection (NCP) planners and local officials in
organizing and implementing food distribution under crisis relocation

conditions in their jurisdictions.

RELOCATION OPTIONS

California is highly urbanized, with over 80% of its populntion
living in areas threatened by nuclear attack. Hosting acco:nmodations

are relatively scarce outside these areas, and the average host area

would have to accommodate several times its normal population under
crisis relocation conditions. Four different relocation options were

considered in this study:

1. Regional Hosting, a plan prepared by the California Office of

Emergency Services (OES), in which areas threatened only Ly

potential fallout are permitted to host evacuees, therely
lowering the ratio of risk area residents to host area

residents (to roughly 4.5 to 1) and making it possible to
assign most risk area relocatees to host areas within their

own geographic regions.
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2. Uniform Hosting, in which each host area accommodates exactly

seven times its normal population. Since the majority (61,1)

of the state's residents live in Southern California, while
the majority of the available low-risk areas (54%) are located

in the northern portion of the state, this option imposes

lengthy travel distances on many evacuees. The average

distance traveled from risk to host area is 200 miles, and
food distribution distances are stretched accordingly.

3. Proximity Hosting, in which evacuees are assigned only to host

areas near their departure points and areas theatened by
fallout in evacuation. This option results in high risk- to

host-area population ratios of 12 to 1, but travel distances

are corresponding]%, shorter.

4. Proximity Hosting with Transport Constraints. In this option,

only 80% of the risk-area population is relocated, and highway

capacity is a deciding factor in determining the number of

people assigned to each host area.

EXISTING FOOD DISTRIBUTION PATTERNS

As a major agricultural producer, California exports more than half
of its home-grown foodstuffs, particularly fruits and vegetables, to

other states. In turn, the state imports significant shipments of meat

and cereal products. This report traces California's food supply

through the channels of distribution from producer to consumer, and

assesses the vulnerability of each element to nuclear attack.
Approximately 85% of California's farmland is low-risk area removed from

the threat of nuclear attack, as is 21% of the state's food processing

capacity. Of those foodstocks most readily available for distribution

under crisis relocation conditions, California wholesalers have between

two and three weeks of inventory on hand, retail grocers have between

one and three weeks of inventory, and seven to ten days of supplies are
estimated to be in transit to wholesale warehouses at any time. Food

wholesalers are the most vulnerable element of the distribution chain.
Wholesale stocks tend to be held in distribution centers in such major

cities as Los Angeles, San Francisco, and San Diego, with only G% of th

state's wholesale food warehouses located in host areas. Food
stockpiles under federal control are quite small, except for stocks of
dry milk maintained in several risk-area locations.

DISTRIBUTION OPTIONS

A number of different alternatives for distributing food undzr

crisis relocation conditions were identified and evaluated in terms of
specific criteria encompassing set-up and maintenance costs. svt. m
disruption, attack vulnerability, operating requirements, eqjltv,

transportation stress, and system effectiveness. The results of this
evaluation are reflected in the guidelines of Summary Exhibit 1. It
appears that the most effective basic strategy for food d¢.stri!:ut1cn

under crisis relocation conditions is to allow agricultural output nrd
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Summary Exhibit I RECOMMENDED GENERAL GUIDELINES FOR PROVIDING FOOD i
SUPPORT FOR THE CRISIS RELOCATION STRATEGY

STATE AN.D REGIONAL AM IES

*Define distribution patterns for chain and independent wholesalers,
Arrange for anY additional drivers and equipmont mide necessary by
reviled distribution patterns through N070.
W aive vehicle highway *eight restrictions.

*Publicize waiving of 1D0T Driver Restrictions.

RISK AREA ACTIVITIE7S MOST ARLA ACMT[IIES

PRODUCERS continae Any agricultural Activity of national. Continue all agricultural activity.-
regional, or loa I Ignficance. (Little signi-

pROCES~iS *Cotinuel only th-s processing activities that Continue all food proness ing activity.e-

emr gency snaouards and that either are nation- the use of rnlocated corkers and snuiead

a] or regional in scope or cosniand a Rignifi- capacity.
cant share of the Local arket.

Encorage aorkers lt dliscon td yrocessing I
ac tites to transfer their s.i51(5To similar I

Ship excess Invenory of canneda luods and
other Arp grwtmrta5. OR -tr~lete. to 'ast
area storage tes.

4OLESALEPS C oentinue no opraite all chain and independent Cvntioie a1 ll y -v nrrno-ivg ansidi inr-
wholesale operations that cotwandi a sign ifi- isn acic le .yiditig .- ,ro . ...
int ,-, .clt, shorn of the lotal where possiblhe throughi the use ot f n--
marlln. fo Ilo-m revised uistribut ion pat- de-d ;--s -- k,, -vrtieal- I.

nerms specified an state and regional Ievel niste orkers. Tranr et~ne

inpyt smaler wurcnoases asiquickly Anspots S~r. as neneare. y e-0

t res ferrI, god, to host I-, -mei a;-n
sod .'entt... ncourage orker, in dis,,Agn t--o- le rdJie

Iiue peronvuns toseek employment in h-11 umn rnrstt o le tddie
area warehouses. pc.l as feora.illowing gieie

and procedures established by 1lDTA for
Augment transportation fleet and driver pool obt AIning persunnotl and new equipment from -
as rquird following guidelines and proce- other sectors.

dorme esald bua pe t foohr seton . C Increase vehicle and driver productivity
sotelan euimet fomnnersetos.by taking advantage of laulned driv-er

* Icrese ehileand driver productivity hr restrictions and ceight limitat ions; mit-
taigadn, nge of iaced driver restrictions imiving down time; relaxing maintenance
ftdwight litations;miiin does-tie requireents; increaning vehicle Loa ds;

reaigmaintnc e . e.ais em.nte iI ncreane loading cellY-f-11 pallet quancities; and
vehicle loads, loadin g only fall-pallet quanti- shipping only necessary comodities.

_____________-d 'in sdhis-nc.-nk- I ... .lcin C- 1,slt ie

At.TA ILERS * hsernn pnice controls El single Purcname limit- obserne price controls, single purchase
ations. establis hed naltionally during pre-_criii s liittions, rationing pl. z cuponilperiod and evacuation period. redemption policies establishdntoal

us inventoriesx persownel peromit. remain npnn during pet -crisisI period &l for duration of

during evacuation period. Th en close operations crisis relocati on period.
for dura tion ofI crii relocation period A re- Continue all retaI fond operatins, ex-
port on remaining inventories. paandilng asllreqwsred by using udded prson-

*Otain soe arr.ange for emiployee n transfer sri relocated from rih ara ee ding
to cavo' mot ara Otlet fordurtionof ousiness hurs; authorizin" overtm

err sny Employees of r independen nore worb; stocking at night; and Identifying
shoold he encouraged to seek employmeet is host and usin I. oepedient nea rby storage space.
irra retail Ioutle Ts. _

PRLPORERS isain resturant, *vthn t raotessol Restaorants A xitchrn-equiyped institatiss
A.ND transport inventorie totee otlIets h russig sh oold enpand oyerations by usivg adlitionoi

SERVERS workers to host area operations. perslonnel relocated from risk area, enlilg.
Fastfon opronvns houd pepar usman mel maseaingcapcity, Il identifying &. using

As pos'sihle during evacuatin peo:'mk h. epdetteri trg pc aae.e

available at evacuation saigArea Large-scale mass feeding operations zi

Caterers shosild relocate all mobvile food prepar- kitchen-equipped institution, 1 nil hr super

at in equipment GI As much of thei iventoriesftdh iatruenissc sRdCv
as possIib 1 to host area. D istribute food preparat ion equmpmet

lottt~sE to res with equipment for large- coigit nois nnee nn intia

scales food p reparation should transport inventor- ninr o reidcgegat cure fcii-
ers t.equipment no host area, tis pmaersiene wt os v

rransport as much non-yerishable fon~d to host Rerarge hos t area. reikdents to ynssde

area as is pe rmaied by hoe 5nov an d mode of shelter and food to neflsers of relocated

I Pi ilt~ "'t an ve- toI t..-.eti supply peyvatis

LJN~oOL l'riv reult v ieral I sno- yurC-s re rgit. ,conseraitiv i.i
li Itai at reti I no1 t lts during pee-crisis pursjtase ilmitation atrealotes

and evacuation peiod durig rer-crisis -e.4.i
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major processing plants to follow normal distribution channels, aid to

continue using risk-area wholesale facilities to serve the evacuated
population. This strategy places stress on host-area retail ojtlets and
on the transportation system linking risk-area wholesalers with
host-area retailers and mass feeding centers. In spite of this stress,
the continued operation of major risk-area wholesalers is preferable to
the alternative strategies considered for staging and transporting food
to host areas: pre-crisis stockpiling is too costly; extensive direct
shipments from processors to the host areas would disrupt existi
channels and require impossible priority judgments; and heavy use of
expedient host-area warehouse space is both inefficient and difficult to

accomplish within a one-week time frame.

Even though the options of stockpiling direct shipments from
processors to host areas and host-area warehouses are not attractive as
alternatives to the basic strategy of continuing of operation risk-area
warehouses, each of these options may be used to a limited extent to
augment the basic strategy. Existing stocks of dried milk held under
federal control should be moved from risk areas in advance of the crisis
and stockpiled in selected host-area locations. A similar strategy
should be followed in the case of canned goods inventories h3ld by
California processors. These processors typically have large
inventories, particularly of canned fruits and vegetables, Which are
laid in following the harvest and drawn down during the year by
shipments to all parts of the country. Removal of the sizable

inventories from risk areas would reduce their vulnerability, and help
to ensure the availability of food following an attack. Under normal
conditions, California processors typically use railroads for
out-of-state shipments and trucks for shipments to California locations.
During crisis relocation, however, canned goods should be shipped by
rail to host areas, where they may be stockpiled in wholesale
warehouses, secondary distribution centers, intermodal transfer points,
or simply left in railcars on sidings identified for that purpose.

Direct or "drop" shipments from processors to retailers can be used
to a limited extent under emergency conditions. Major chains normally

try to minimize such shipments because they are expensive and strain the
processors' transportation capabilities. During the 1978 truc'kers'

strike in California, however, several food distributors increased the
volume of these drop-shipments to ease the strain on limited truckzing
resources. Under crisis relocation conditions, drop-ship:rcnts are rA.st
appropriate when the producer or processor is located in the host area
and can drop-ship to wholesale, retail, or mass feeding centers nenrby.

The billing should be done through the distributor so that centralized
control can be maintained. Even under emergency conditions, it is

unlikely that drop-shipments will exceed 10% or 15% of all distriburor
shipments.

In California, each retail food chain and major whole-,Rlr h. :)e2n
assigned secondary host-area warehouse space to be used as an 7CAu!rct to
its risk-area operations. Although risk-area warelhouses .7il con:inue
to carry the main distribution burdon, these secondary :ar eh-usLa ':11
also be used to stage deliveries to host-area stores and macs foedin
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centers. Discussions with retail chain representatives indicate that
certain types of nonperishable foodstuffs, particularly canned goods,
can be efficiently distributed from secondary warehouse space. This

option is particularly attractive in California, where host-area
foodstocks are substantial and significant amounts of host-area

warehouse space are available, much of it used by the food processing
industry on a seasonal basis.

The use of secondary host-area warehouse space as an adjunct to
primary risk-area space has the advantage of making some goods and

personnel less vulnerable to attack; reducing transportation stress

somewhat; and providing a base for postattack operations without unduly
disrupting existing distribution patterns. In the event that the crisis

is not resolved for some period of time, distributors may wish to

channel more and more of their supplies through secondary host-area

warehouses.

DELIVERY OPTIONS

A number of alternatives for preparing and serving food to the

evacuated population have been identified and assessed in earlier
research. These include the use of family residences, restaurants,

institutions, and remote commissaries. Each of the alternatives will be
employed to some extent under crisis relocation conditions in
California. In general, small group sizes and low set-up costs are

desirable features of any preparation and serving alternative. On the
basis of these two criteria, family residences and restaurants would be
preferable to mass feeding operations. In California, the high hosting

ratios will strain the serving capacity of mass feeding facilities, so
it is particularly important that family residences be used to the
maximum extent possible. Other considerations, such as relative

availability of homes, restaurants and institutional kitchens, the
number of relocatees, the location of lodging accom:modations, ard the

need for transportation will determine the relative attractiveness of

each alternative in a specific host area.

TRANSPORTATION REQUIREMENTS

Food transportation requirements under crisis relocation conditions
in California are significantly affected by the state's high hosting

ratios and unique geography. Summary Exhibit 2 lists the transportation
requirements imposed by a combination of alternative hosting and

distribution options. Measuring transportation stress in terms of the

ton-mile increase under crisis relocation conditions, the regional
hosting option proposed by OES increases distribution mileage by a
factor of approximately two to one over normal conditions. The uniform

hosting option results in higher transportation stress (a ratio of 2.,?

to I over normal conditions with direct warehouse shipm.:nts), rd d pl-,nos
a proportionately heavier load on mass feeding centers and conur.te

care facilities. If the uniform hosting strategy is replaced with a
proximity hosting strategy (keeping the same risk/lost defiritions), it

is possible to lower the transportation stress factor to 2. 1, btt tho
load on mass feeding centers increases, and the popuintion of so;:.z

southern California counties increases by a factor of 12.
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Transportation stress can be reduced somewhat by encour~agirj

selective intercompany transfers in which wholesalers with few host-arec
outlets ship to the stores of wholesalers with a relatively 1:,rg2 nu!.r

of host-area outlets. In California, for example, Ralph's Los Angeles
warehouse should supply some of Safeway's host-area stores, while the

Lucky warehouse in Vacaville should ship to some of United Grocers'
host-area outlets. The limited use of drop-shipments and secondary

host-area warehouses as recommended will also reduce transportation

stress. Other means for reducing transportation stress include thu.
relaxation of such regulatory constraints as driver restrictions and

weight limitations, and the improvement of equipment utilization by

minimizing down time, relaxing maintenance requirements, eliminting
light loads, shipping only full-pallet loads, and limiting shipments to

essential commodities.

Since existing transportation equipment is not used to capacity, .
existing distribution systems can typically support a doubling of
vehicle-miles for short periods of time without requiring additional

vehicles. Thus a doubling of transportation stress does not necessarily

imply the need for twice as many drivers and trucks. A tripling of t!'e

stress factor might be met by doubling the driver pools and increasing

the vehicle fleet by 50%. In the case of the regional hcsting option

proposed by OES, a detailed redistribution plan was develeped for eac;h

major warehouse in California, and individual stress factors and
equipment needs were estimated for each distributor. This resulteJ in a

requirement for 1,491 additional tractors, 2,815 additional trailers,
and 4,239 additional drivers. These requirements can be met readily by
diverting vehicles and drivers from less critical sectors of the

economy.

IMPLICATIONS OF RESEARCH ON CRISIS RELOCATION GUIDAN4E

The results of the California research have been reviewed in li-hit

of the current guidance for crisis relocation planning. As a result of

this review, it appears that the basic strategy proposed for food
distribution under crisis relocation conditions is sound and suJitable

for use in highly-urbanized areas that have problems similar to thcse

found in California. However, analysis of the food distribution system
in California has brought to light several elements which should be
included in the crisis relocation guidance for areas with similar

characteristics. These elements include:

1. Planning for limited intercompany transfers to reduc

transportation stress and balance host-area shprents;

2. Assignment of secondary warehouse space in the host .reas t)

each major risk-area distributor, to be used as necessry to

augment risk-area wholesale operations;

3. Guidelines for limited use of drop-shipments 0!iroctlv £ro-i
processors to host-area retailers, under the cLrtral cc'it:rol

of major distributors; and
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4. Provision for rail shipments of canned goods and other dry

groceries from processors' risk-area warehouses to hcst-ar3a
warehouses, secondary distribution centers, intermodal

transfer points, or rail sidings.

Guidelines for state and local planners have been updated to reflect

these elements, as well as other factors identified in extensive
interviews with planners and industry personnel. These elements have

also been incorporated in the food sections of prototype crisis

relocation plans for California.
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I. INTRODUCTION

1.I BACKGROUND

1.1.1 Evolution of the Civil Preparedness Program

Since 1961, when the Federal Civil Defense Program was made a

responsibility of the Department of Defense, the Program's basic

objectives have been to assist local and state governments--financially,

technically, and administratively--in protecting their residents from

the dangerous radioactive fallout that would follow a nuclear attack on

the United States. In pursuing this objective, federal, state and local

governments have identified more than 226,000 facilities with fallout

shelter space for about 225 million persons. Despite this seemingly
adequate capacity, a deficit of public shelter space exists in rural and

suburban areas. However, a great deal of lower-quality shelter in these

areas could be upgraded during a crisis to provide fallout protection.

In addition to fallout shelters, other necessary components of a

nationwide civil defense system have been developed, including warning

and communications networks, radiological monitoring, and state and

local emergency operating centers.

As the nationwide program of defense against nuclear radiation

moved forward in the 1960's and early 1970's, all state governments and

most local governments expanded their emergency preparedness programs to

include protection of residents from natural disasters and other

peacetime catastrophes, as well as from nuclear fallout. Following this
lead, the Defense Civil Preparedness Agency (DCPA) broadened its effort

a few years ago by instituting an all-hazard, all-contingency program

designed to help state and local governments develop the emergency
operating capability needed for coping with peacetime disasters as well

as nuclear attack. Emergency planning for both peacetime disasters and
nuclear attack was further consolidated in 1973, when President Carter

recommended the creation of a Federal Emergency Management Agency

(FEMA), officially combining all emergency planning functiors in a

single executive agency.
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1.1.2 The Concept of Crisis Relocation Plinning (CRO)

FEMA's current civil preparedness program involves tio b,.iz
protection strategies: The first provides the best protection possible

with the population essentially in place at or near their ho:nes,

schools, and places of work; the second requires people to leave

threatened areas to seek refuge in safer places.

The need for crisis relocation planning to support the second

strategy, that of evacuation, is suppported by five primary arguments:

1. It is probable that a nuclear attack upon the United States

would be preceded by a crisis buildup of sufficient duration
to permit population relocation from high-risk areas;

2. If an adversary's cities were to be evacuated during a period
of crisis, the United States cities should also be evacuated;

3. Many citizens will likely leave large cities in the face of

crisis in a "spontaneous evacuation" whether or not they' are

so advised;

4. Crisis evacuation has proven feasible in recent large-scale
evacuations during hurricane warnings; and

5. Given the existing availability and location of shelter space,

studies show that population relocation could save far more
lives than reliance on in-place protection.

1.1.3 Current Status of Crisis Relocation Planning

CRP can be defined as a comprehensive effort by FEMA to develop
plans for evacuating high-risk areas if a nuclear attack threatens, and
temporarily relocating non-essential residents of those areas into small
towns and rural areas where nuclear blast and fire effects are unlikely.

To improve CRP expertise, FEMA is now engaged in:

I. Finding solutions to the following CRP problems:

a) Determining how fallout protection and other
life-sustaining services can best be provided to residents

of high-risk areas after they are relocated;

b) Identifying "key workers" who should corrmute from host a ea
to high-risk area to operate essential industries; znd

c) Locating shelter space within the high-risk area for us, by

key workers.
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2. Testing and verifying the "workability" of proposed solutions

to CRP problems through special studies, prototype plans,

exercises, and pilot projects.

3. Developing plans at the sta'te and local level for evacuating

the high-risk areas of the United States.

The movement of large population masses in advance of a threatened
attack will severely test the flexibility of local and national food
distribution systems. Past research undertaken by SYSTAN (References 2

and 5) has assessed the food requirements of the relocated populations,
identified promising means of reconfiguring the existing food

distribution system to meet these requirements, and developed and
documented guidelines for food distribution under crisis relocation and

postattack conditions. Current study extends the previous researcih by
investigating food distribution alternatives in a state, California,
where relocation distances are unusually long, and heavy population

concentrations in targeted areas are expected to stretch the

capabilities of host areas to the limit.

1.2 OBJECTIVES

The general objective of this research is "to investigate

alternative strategies for distributing food to the California risk-area

populace that has been relocated under Crisis Relocation Planning (CRP),
develop plans for food redistribution in California, and formulate
planning guidelines to enable local officials to organize and implement

food distribution under crisis conditions in their jurisdictions."

Specific contractual tasks are to:

1. Analyze the existing food distribution system in California to
support the populace;

2. Develop alternative strategies for reconfiguring the existing

food system to support the evacuees from the California
high-risk areas that would be relocated during CRP;

3. Investigate the transportation needed to reconfigure the food
system and make recommendations for minimizing the
transportation "stress";

4. Draft appropriate plans (such as a suggested Food Annex to a
Califcrnia Statewide Crisis Relocation Plan and possible
others) for reconfiguring the food system; and

5. Develop appropriate guidance documents for Nuclear Civil
Protection (NCP) planners and local officials on ore1nizing
and implementing food distribution under crisis conditinn in

their jurisdictions. Such guidance would be based on the
"California" experience, but would be intcnd d to ssist tsz
involved in developing food distribution plzns in ot'er,
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highly-urbanized areas that have problems similar to those
encountered in California.

Tasks I through 3 are the subjects of Volume I of this report
(Chapters I through 6). Volume II contains the products of Task 4, the
prototype plans, and Task 5, the guideline revisions.

1.3 REPORT ORGANIZATION

Chapter 2 discusses three alternative evacuation patterns, and
discusses the effect of each on the food distribution aspccts oi crisis
relocation planning. Chapter 3 provides an overview of the California

food distribution system, and describes normal food distribution

patterns in California. The flow of individual com:;odities is traced

through the distribution network from producer to consumer, and data
describe the location and vulnerability of food stocks within that

netuork. Chapter 4 identifies and evaluates alternative strateogies for
reconfiguring California's food distribution syste!P to support tie

relocated population. Chapter 5 analyzes the transportation
requirements imposed by the reconfigured system and makes

recommendations for minimizing transportation stress. Chapter 6

summarizes alternative strategies for reconfiguring the focd
distribution network, and discusses the implications of these strategies

on transportation and other CRP activities.

1-4
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2. EVACUATION PATTERNS AND PROBLENIS

2.1 HOST AND RISK AREAS

Risk areas in California have been defined by FEN1A to include the
following categories:

1. Category I - Strategic military forces, termed "counterforce
military facilities;"

2. Category II - Other military forces, and supporting
industrial, transportation, and logistics facilities; and

3. Category III - Industries, governmental centers, and other
facilities that contribute significantly to the maintenance of

the United States economy; and other urbanized areas with

centralized population greater than 50,000 that are not

associated with Categor-, I or Category II targets.

California high-priority targets are shown in Exhibit 2.1. The hazard

analysis performed by FEMIA for Californiz has determined that more than
four-fifths of the population reside in high-risk zreas. An evacuation

of the high-risk areas of California would increase the population of

the remaining low-risk areas by several times, and would necessarily

impose significant stresses on local resources. In addition, travel
distances separating high-risk and low-risk areas are considerably

longer in California than in most of the United States, imposing a
disproportionately heavy burden on the State's transportation network.

2.2 POPULATION DISTRIBUTION

Approximately 17.2 million California residents, or 31.7% of the

state's population, live in a'eas that are threatened by siui'ifica:nt

blast effects. An additional 1.2 million, or 5.8% of t!he state's
population, either live on the fringes of blast areas or are thrcatc.ncd

by fallout alone. The remaining 2.6 million of the state's resid:nt.3
(12.6%) live in areas that are not likely to be threatened by eith2r

blast or fallout. Early relocation plans assumed that only those zirers
entirely free from blast and fallout effects would be Lecd ns host arct s

in the event of a massive relocation effort. This ir su::ipticn rcs.,lted
in a 7 to 1 ratio of risk area to host area population, and led tI
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EXHIBIT 2.1

California Risk Areas

* BLASTARAS
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EXHIBIT 2.2

POPULATION AT RISK

Early FEMA Later OESPopulation Guidelines Guidelines

POPULATION THREAT (1000) RISK/HOST % RISK/HOST %

@Blast and Fallout

17,245 31.7%

87.4%

Fallout Only or
Blast Fringe Area 1,212

18.3%

*Unthreatened 2,650 12.6%

21,107 100% 100%

WRisk Area Population
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average evacuation destances of as much as 200 miles. Subsequent
planning by the California Office of Emergency Services (OES) redefined

risk and host areas so that areas threatened only by fallout could Ce
used to host evacuees. Although this redefinition directly affectd
only 5.8% of the state's population (see Exhibit 2.2), it significantly

lowered the risk area/host area ratio (from 7:1 to 4.5:1), paved tiie way

for regional hosting plans, and helped to alleviate many of the

potential transportation and hosting problems associated with crisis

relocation in California. A more complete description of the rationale
and revised allocations associated with the OES plan may be fonnd in

Part Four, Section Two of the state of California Emergency Plan.
(Reference 21, Attachment 1)

Exhibit 2.2 summarizes the distribution of the total state
population between risk areas and host areas for the two assumptions

used in this study. Both of these assumptions result in a
disproportionate imbalance of risk and host areas betn.4en Northern and

Southern California. The majority of Californians live in the southern

part of the state, roughly defined as that portion south of Fresno
County. (See Exhibit 2.3). Although approximately 64% of the state's
residents live in Southern California, under the strictest risk-area

definitions only 46% of the low-risk areas available in state are
located south of Fresno County. Under the more relaxed risk-area

definition adopted by the California OES, 54% of the state's host areas

are located in the southern part of the state. Under both risk-area
assumptions, therefore, Northern and Central California, with only 36%

of the total state population, have a proportionately higher share of
the identified hosting capacity for evacuees. This disproportionate

balance of high- and low- risk areas has significant implications for

relocation planning

2.3 ALTERNATIVE RELOCATION STRATEGIES

Four different relocation options were evaluated to detcrmine their

effects on the food distribution and delivery systems undcr crisis
relocation conditions. These were (1) the regicnal hosting plan d,2vlfed
by the State Office of Emergency Services; (2) uniform lostinn; (3)
proximity hosting; and (4) proximity hosting with transport ca;1:-city

constraints. Under the first plan, areas solely at risk fro r potentwfl
fallout were classified as hosting areas. In the remaining thr2 pl; ,,

these fallout-only areas were considered part of the risk a:ea.
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EXHIBIT 2.3

NORTH - SOUTH DISTRIBUTION

OF POULATION MAD LOW-RISK REFUGE AREAS

54%

46%

NORTHERI ANDICENTRAL

CALIFOFNIA P eA
Percent Early OES

of Plan Plan
States:

Population Percent of
K Available

Host Areas

! •
646%

Percent Early OES
of Plan Plan SStates' - "

Population Percent of
Available
Host Areas

i
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2.3.1 Regional Hosting (The California OES Plan)

In order to limit travel distances for evacuees, thereby reducing
fuel and resource distribution problems, this plan attempts to .ssiqn
risk area relocatees to host areas within their immediate geographic

region. In broad geographic terms, Southern California residents reitain
in the southern half of the state. The area assigned to Southern

California residents for hosting is that half of the state generally
south of a line drawn west to east from Monterey County to Mlano County

(i.e. the dividing line in Exhibit 2.3).

On a more immediate geographic level, an attempt was inade to host

risk-area residents within their own counties. Exceptions were made in

cases where the hosting capacity of the county was insufficient, where

traffic flow would be complicated, and/or where the hosting area of a
risk county could be better used by another risk county. To aileviate

the extreme shortage of hosting capacity throughout California, and
particularly in Southern California, areas solely at risk due to

potential fallout levels were classified as hosting areas.

Additional guidelines followed in assigning risk area residents to

regional host areas are cited below:

"Essential workers and their families will be assigned on
an organizational basis to those host areas closest to their

place of work, normally within 50 miles. This approach has

the advantages of shortening their relocation travel time,
minimizing the time needed to relocate, and reducing their

commute, thus insuring their availability to rcturn to work at
the earliest possible time.

"Households without access to automobiles are given the
next closest assignments thus reducing turnaround time for

buses and/or other mass transit systems. Evacuees using air
or rail transportation will be assigned as near related host

area terminals as feasible." (Reference 2)

A county-by-county breakdown of the risk and host area asigrrnents

under the regional hosting plan established by the California Sttc C[S

may be found in Exhibit 2.4.

2.3.2 Uniform Hosting Option

The uniform hosting allocation involves 100"l evicicuitiD, of r-sk

areas and equal use of all hosting areas, with a resulting hrstinrti
of 7.0 to 1.0 throughout the state.

Exhibit 2.4 contains a county-by-county bre.-kdKI n of tc,' " .r )f
residents at risk and the projected hosting cnpicity if a u ifcr i
hosting ratio is maintained throughout the statc. T:i a'.-r ', d nrrnc.
traveled by relocatees under this option is ^.UO iilo (s e'er.r-., 1).

1-)



EXHIBIT 2.41 Population Data Used In Analyses of California

Crisis Relocation Planis (populations in thousat.Jsi

1975 HtGH-RISK< RISK-FEE DES REGIONIAL UlIIF0QI HOSTII1G

CowryT 
_AREASc~? H-1~... ELCCATIO - PLAU ggE~o(ATro,- PLANJ

(pre-crisis) blast fallout post- pcst-

only hosted crisis hosted crisis

total total

Alameda 1090 890 200 0 530 730 0 0

Alpine I 0 0 1 3 4 7 8

A nador 15 0 0 I5 45 60 105 120

Butte 120 0 0 120 196 316 840 960

Calaveras 16 0 0 16 59 75 112 128

Colusa 13 0 0 13 14 27 91 104

Contra Costa 586 567 19 0 77 96 0 0

Del Iiorte 16 0 0 16 23 39 112 128

El Dorado 59 0 0 59 173 238 813 472

Fresno 445 308 27 110 751 888 770 880

Glenn 19 0 0 19 43 62 133 152

Humboldt 105 0 0 105 228 333 735 840

84 31 4 49 395 445 343 392

Ipra 17 0 0 17 85 102 119 136

Kern 342 223 18 101 704 823 707 808

Kings 66 11 5 50 281 336 350 400

Lake 25 0 0 25 77 10 175 200

Lassen 17 1 1 is 48 64 105 I10

Los Angeles 6937 6889 48 0 356 404 0 0

Madera 46 0 0 46 171 217 322 368

Marin 213 209 4 0 13 17 0 0

Mariposa 8 0 0 8 30 38 56 64

Mendocino 58 0 0 58 176 234 406 464

Merced 118 56 16 46 249 311 322 368

Modoc 8 0 0 8 24 32 56 64

Mono 7 0 0 7 35 42 49 56
Monterey 269 199 12 58 261 331 406 464

Napa 90 71 19 0 50 69 0 0

Navada 34 0 0 34 100 134 238 272

Orange 1708 1575 133 0 989 1 0 0

Placer 91 33 Is 43 169 227 301 344

Plumas 14 0 0 14 41 55 98 I11

Riverside 526 282 59 185 1813 2057 1295 1460

Sacramento 685 658 26 1 46 73 7 8

San Benito 20 0 0 20 74 94 140 160

San Bernardino 698 573 58 67 917 :052 469 536

San Diego 1587 1305 57 &25 2033 2315 1493 1707

San Francisco 670 670 0 0 0 0 0 0

San Joaquln 298 206 12 80 308 400 560 640

San lule Obispo 128 0 0 128 654 782 896 10

San Mateo 571 569 2 0 8 10 0 0

Santa Barbara 200 160 97 23 635 755 161 1E

Santa Clara 1171 1103 37 3t Z53 321 217 248

Santa Cruz t~f 2 0 149 554 703 1043 1191

Shasta 89 0 0 89 236 325 623 712

Sierra 3 0 0 3 9 12 21 24

Siskiyou 35 0 0 35 93 128 245 20

Solano 185 105 80 0 212 Z92 0 0

Sonoma 246 35 122 89 424 635 623 712

Stanislaus Z24 144 S 75 231 311 525 600

Sutter 46 0 0 46 16 6. 3:2 3

Tcha-a 32 0 0 32 80 1 2 25'

Trinity 10 0 0 1O 26 36 70 80

Tulare 208 0 0 208 1049 1257 1456 lbt4

Tuolumno 26 0 0 26 97 123 182 203

Ventura 435 318 53 64 868 985 4,8

Yolo 101 38 63 0 167 230 0 0

Yuba 45 14 2 0 I 1 '6 07 77 _ 1

TOTAL 21107 17245 122 650 172'45 211071 184b5 2110

2-7.
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2.3.3 Proximity Hosting Option

The non-uniform proximity hosting allocation uses only those nearby
host areas that surround the major conglomerate high-risk areas. For

this proximity allocation, the hosting ratios are different for each
major area. Hosting ratios are especially high in the lower-risk areas

surrounding the Los Angeles and San Diego conglomerate, whera

risk-to-host area population ratios of 12 to I are required. A
county-by-county breakdown of population distribution before and after a

relocation to nearby host areas appears in Appendix A. The averag2

distance traveled by a relocatee under this option is less than that

traveled under the uniform hosting option.

2.3.4 Proximity Hosting With Transport Cnnstraints

The proximity hosting option with transport capacity constraints
assumes 80". rather than 100% evacuation. In this third hosting

allocation plan, which was suggested by the California Office of

Emergency Services (DES), major consideration was given to hichway

capacity in determining the number of people assigned to each host area.
DES assumed conditions of minimum highway regulation during the

relocation period. A county-by-county breakdown of population

redistribution under this relocation option appears in Appendix A2.

2.4 CALIFORNIA TRANSPORTATION SYSTEM VULNERABILITY

In addition to the high hosting ratios required in relocating
California residents, the unique geography of the state also poses

potential barriers hindering emergency transportation. Past SYSTAN
research has shown that the California road network is particularly
vulnerable to nuclear attack (Reference 14). In most areas of the

United States, road networks are sufficiently dense that enough

alternative detour routes will survive to permit travel between any set
of origins and destinations. Detours may increase travel distan-es from

15% to 40% above normal, but travel is likely to be possible between all

points surviving an attack. This is not necessarily the case in

California. Assuming an attack destroys all areas identifie.i ',y tho
FEIIA report on "High Risk Areas" (Reference 16) as potential t.wot

areas, portions of California could be completely isolatod by a :Iucle<.r

attack. Projected target areas in California include wost Iar_:2 urhan

areas. These areas are located along the major state hiahuvs, .h~o:
would also be destroyed. Roads in the less population, "snfc" ostcrn

area of the state are unsuitable for long hauls due to rou:tailJs
terrain and weather limitations during the winter; ,n tie sot: z;.

alternate routes simply do not exist. This cc'binnticn of li,::t~ d r.=,.

networks with heavy damiage to key intersections will 1 imt .uri.
travel options following an attack, particularly if the atta!. ooru:-

during the winter.

2-8
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East/west rail links into and out of California are also vulnerable
to attack. California has about seven points at which rail lines

connect California to adjacent eastern states. Thes-. points nre listed
in Exhibit 2.5. They would be relatively ea.sy to target for
distribution. Should these rail junctions be destroyod, shipmEnt of
grain and other food products from eastern points w'ould be ccnsiderabiy

reduced. Also, a more critical aspect of this isolation would be that

large quantities of fresh and processed food shipped from California to

the rest of the country would be stopped.

Although the rail lines going east from California are vulnerable,
the most heavily traveled sections of these lines are often double

track; damage to the short sections of lines could probably te repaired

in a relatively short time depending on the extent of the da.-zg3 and

location. Damage to bridges, of course, would be critical.

- (I



EXHIBIT 2.5

CALIFORNIA RAIL ENTRY-EXIT POINTS TO THE EAST

Adjoining

Railroad Nearby City County State

Southern Pacific Floriston (near Truckee) Placer Nevada

Southern Pacific Herlong Alpine Nevada

Southern Pacific Araz Imperial

Union Pacific San Bernardino San Nevada
Bernardino

Santa Fe Needles San Arizona
Bernardino

Santa Fe Ripley Riverside Arizona

Western Pacific Clio Plumas Nevada
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3. EXISTING FOOD DISTRIBUTION PATTERNS IN CALIFORNIA

3.1 OVERVIE1 OF THE CALIFORNIA Fon DISTRIBUTION SYSTEM

3.1.1 Channels of Distribution

Exhibit 3.1 traces the existing volume of food flow in California
from sources to destinations. California is the leading U.S.
agricultural producer, providing a large part of the nation's fruits and
vegetables and other commodities. Because the nation's agricultural
production is concentrated in a few large areas, including California,
significant production/consumption imbalances can be found at local and
regional levels throughout the United States. Some major agricultural
areas may produce enough food to feed five times the regions'
population; others, like the Northeast Region, produce only enough food
to feed two out of thirteen of their residents. Under conditions of
crisis relocation, of course, California, as well as other agricultural
"surplus" states, would continue to maintain pre-crisis distribution
ratios to local and out-of-state customers.

Food processors in California are spread throughout the stace. The
majority of food processing, however, takes pl.ce in the Los Angeies and
San Francisco Bay areas, and in and around the San Joaquin and
Sacramento Valley cities of Fresno, Modesto, Stockton and Sacramento.
California food processors serve both national and regional markets;
sugar refineries and yeast manufacturing plants typically produce for a
national market, while bakeries and dairies tend to concentrate on
regional or even local markets. California processors ship large
quantities of fresh, canned and frozen fruits and vegetables to ct,;er
states. Main shipments to California from other states are cereal
products and meat.

Wholesale distribution warehouses serve a relatively lur-ge ,re. anmd
are usually located in the large population centers. In California,
most of the major chains and wholesale distributors have larme

distribution centers in the Los Angeles and San Francisco arcas. 'Jith
smaller warehouses in other outlying cities such is Szcratcnt', Fr--n'co,
Santa Rosa, Modesto and Riverside. Some major chains (such ,s a.Ih's),
however, have only one major warehouse location and distribute ta :ll
their stores from that one location.

California retail food nutlets tend to be distrimuted ii . oC-lTr-o
with the population. Retail food grocer, sales in N'3rt-;rn aii C ut;.r:
California counties, for example, are virtu.illy prcpcrr,,_t,31 to 1,2
population in those areas.
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EXHIBIT 3.1 PRINCIPAL CALIFORNIA FOOD DISTRIBUTION CHANNELS

OUT- OF- STATE

NATIONAL3979
SYSTEM 1OE 3OSUPTO

AGRICULT URE OIRECT TO CONSUMER

STATEASEBR,
SYSTEM BOES %

REGiIONALI
SYSTEMEXOT

WHOLESALE
I NVENTORY
I8 DAYS CU-F-STATE

VVHOESALRS, 4,996

LOCAL
SYSTEM GROCERY SPECIALTY

STOETAILTRE

I1 NVENIORYO

AVRAGIEO RV RrI VE A OR
14 DAYS

(Source: Exhibit 3.5)



3.1.2 Available Food Inventories

Food stocks are held in inventory at each stnoe of t.e distribution

pipeline shown in Exhibit 3.1. In the cases of California producers and

processors, over 50:1 of raw product and processed foodstuffs held in

inventory are destined for consumption outside the state. Most of the

food on the shelves of California wholesalers and retailers is destined

for consumption in California, and is stored close enough to the

consuming population to be used in feeding evacuees under crisis
relocation conditions. The left-hand margin of Exhibit 3.1 shows tie

average inventory levels in each of these stages of the distribution

system, measured in terms of current consumption rates.

SYSTAN's research indicates that sufficient inventories of food at

California's wholesale and retail levels exist to support populations of

the host and risk areas for the anticipated duration of a crisis

relocation period. Based on data obtained in interviews with
representatives of chains and wholesale distributors, inventories tended

to average between one and three weeks for retail and two to three welks

for wholesale, which is similar to the national average. The inventory

level of perishable goods, of course, is much lower. The lower end of

this range of wholesale inventory levels reflects the performance of a
chain store operation serving a limited geographic areas, while the

upper end is more characteristic of an independent wholesaler servinig
clients scattered over a wide area. In addition to stock on the shielves

of wholesalers and retailers, seven to ten days of supplies are

estimated to be in transit to wholesale warehouses at any time.
Although no data on California home supply levels are available,
according to a nationwide study (Reference 19), consumters have estimated

that food stocks on hand could be made to last between one and two weeks

in time of emergency.

Using the most conservative estimates of inventories on the shelves

of wholesalers, retailers, and consumers, it can be estimated that a

minimum of three weeks of food supplies would be available in California
at any time, with an additional week of supplies in transit. Given the

length of time required to evacuate a major city and to organize and
accomplish a return, the minimum duration of the relocation period would

be one week. Moreover, in view of the heated state of world affairs
necessary to trigger a crisis relocation, it appears unlikely that the

maximum duration of the relocation posture will exceed three weeks
before an attack ensues or a settlement is negotiated. A negotiated

settlement would trigger an order to return to risk-area residences.
Although such a return could not be accomplished overnight, sufficient

food supplies would be available to support California's evacuated

populations for the duration of the relocation period. Ona of the chief

problems of providing food for the crisis relocation strateg), t'e n,
will be to identify and supply the logistic support needed to mvkc- this

food accessible to the evacuated populations.

More specific data on retail grocery locations in California z.re
presented in Section 3.7.



3.2 EXISTING PATTERNS OF FOOD DISTRIBUTION IN CALIFORNTA

3.2.1 Three Key Ouestions

A necessary component of any plan for food distribution und:r
crisis relocation conditions is information on the food sources normally
supplying the affected area, typical transportation modes, and the
location and amount of food supplies in the distribution network.

In SYSTAN's guidance to NCP planners and agency officials
(Reference 2), this information is represented by three questions:

1. Where does the food come from?

2. How does it come?

3. Who has the food now?

For California, these questions will be reviewed beginning with
production, and proceeding through the processing, wholesale, retail,
and consumption stages. Exhibit 3.2 depicts these major elements of the
California food distribution system and indicates their approximate
vulnerability to nuclear attack, as measured by the relative location of

each element in designated risk areas.

3.2.2 Production

The twenty leading California farm products are shown in Exhibit
3.3. These crop and livestock commodities account for about 80% of the
state's gross farm income. In 1977, dairy products, cattle and calves,
and eggs continued to dominate the livestock industry, while cotton,
grapes, hay, processing tomatoes, and lettuce were the most important
crops. California agriculture is considered one of the most diversified
in the world, with no one crop dominating the state's farm economy.

California leads the nation in production of fruits, nuts, and
vegetables, accounting for over 40% of the nation's receipts for fruits

and nuts and 33% for vegetables. Exhibit 3.4 shows the leadin.j
commodities by county by weight. The leading agricultural counties in
California are Fresno, Kern, Tulare, San Joaquin, rl.rced, Montorey, and
Riverside.

Most of the food consumed in California is produced and processed
in California, especially dairy products Snd frults and vet.-cc.
'lost of the meat brought into California is processed elsewhere,

although California does receive a considerable quintitV of live cattle
and calves from other states. A number of finished grain prod icts are
shipped in from the Midwest, but California also rccev2s raw J,2at frc.n
other states to be milled here. Overall, Californi , produccs a eut
twice as much food as is consumed in the state. Cnlfo:rni, fo;d
production, consumption, imports, exports, out-cf-s',te ship:nen's, nnJ
receipts by food group are sumr.arized in Exhibit 3.5, anJ are st'.o-n in
more detail in Appendix B.
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EXHIBIT 3.2

PRINCIPAL ELEMENTS OF THE FOOD DISTRIBUTION SYSTEM

SPRODUCERS

" PROCESSOR

i flRETAILERS

CONSUMERS*

NON-RISK AREA IS

10 0% 50% 0 50% 100%

* Assumes consumer relocation to non-risk areas under crisis relocation

conditions.
3-5



EXHIBIT 3.3

RANKING AND VALUES OF 20 LEADING FARM PRODUCTS FOR CALIFORNIA. 1976-77

Farm Product Commodity ranking Value I/ Percentage of State total

19976 976 1 1977 1976 1 1977

Milk & Cream 2 1 1,089,142 1,180,843 12.0 12.7

Cattle & Calves 1 2 1,094,422 987,706 12.1 19.6

Cotton 3 3 920,870 816,228 10.2 8.8

Grapes S 4 561,289 705,145 6.2 7.6

Hay 4 5 562,773 456,011 6.2 4.9

Tomatoes, Processing 8 6 284,734 426,184 3.1 4.6

Eggs, Chicken 6 7 384,977 353,272 4.2 3.8

Lettuce 7 8 327,683 304,952 3.6 3.3

Nursery Products 9 9 279,930 297,390 3.1 3.2

Flowers & Foliage 10 10 255,163 273,475 2.8 2.9

Almonds 13 11 188,730 267,750 2.1 2.9

Strawberries 18 12 135,809 168,362 1.5 1.8

kice 15 13 152,137 167,666 1.7 1.8

Oranges 14 14 156,896 160,410 1.7 1.7
Tomatoes, Fresh Market 17 15 137,904 153,961 1.5 1.7
Walnuts 21 16 114,741 147,810 1.3 1.6

Peaches 20 17 116,722 139,398 1.3 1.5

Chickens 19 18 124,838 138,405 1.4 1.4

Sugar Beets 12 19 199,629 126,381 2.2 1.4
Potatoes 22 20 110,161 124,943 1.4 1.3

1/ Based on value of quantity harvested for crops and on value of quantity marketed for livestock and
poultry products.

Source: California Crop and Livestock Reporting Service, California Principal
Crop and Livestock Commodities, 1977, California Department of Food
and Agriculture, Sacramento, June 1978. page 14.
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3.2.3 Processing

The food processing industry in California is dispersed throu°'haut
the state with every county having some processing operations. lhe main
areas of concentration are: (1) the medium-sized cities in or near tie
agricultural areas of Southern California, the San Joaquin and
Sacramento Valleys; and (2) in or near the San Francisco/uakland/San
Jose and Los Angeles/Orange County retropolitan Areas. The location,
however, varies considerably with the specific type of proc33ing
industry. The dairy industry, for example, tends to be near the canters
of consumption, primarily near major metropolitan arcas. INist of the
fruit and vegetable processing industry is located in the growing are-s
of the Sacramento and San Joaquin Valleys (much of it in or near
Sacramento, Stockton, Modesto and Fresno), the Salinas Valley, and
Imperial Valley. There is also a sizeable fruit and vegetable
processing industry in former growing areas such as the Sarta Clara
Valley, Los Angeles and Orange Counties. Data on the food processing
industry in the leading counties are summarized in Exhibit 3.6, and
shown in more detail in Appendix B. Appendix B shows food processing
industry sales by SMSA.

Approximately 21% of California's food processing indastry is
located in the host areas. A detailed county-by-county breakdown of
risk-area/host-area distribution is shown in Appendix B.

3.2.4 Wholesale Distribution

Exhibit 3.7 shows the approximate distribution of wholesale
operations, based on sales. Most of the wholesalers/distributors are
located in the largest cities; The San Francisco/Oakland and Los Angeles
SrISA's account for two-thirds of all wholesale sales. Lith the S.in
Jose, Orange and San Diego SMSA's, these major centers account for
almost 80% of all California wholesale sales (Appendix B). R u' g 35..
of the food consumed in these five major areas is warehoused locliy.
while 15% comes from other metropolitan areas. Eight smaller cities in
California are supplied primarily from the Los Angeles and San Francisco
areas, as shown in Exhibit 3.8. This exhibit also shotis th_ avercae
distance to stores served in the metropolitan areas and to stores in
outlying cities (smaller markets also served by the central war,-.noueos
in the metropolitan areas).

Center Locations

Major chains and wholesalers usually distribute to stcrcs cr

customers over a large geographic area. A singlo distribution cent;,r
may serve all the stores in a state or even parts of several sta- .

Several chains have distribution centers in Lo,; ,'-qeles, for C ,i.n!V .
that serve stores in Arizona as well as in Southern Califuri:a.

Most of California's major cities and thoro natin; icm o ;,re n .cj

by distribution centers within their borders or sULburb)s. T
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j EXHIBIT 3.7

MAJOR WHOLESALE FOOD DISTRIBUTION AREAS

AND PERCENTAGE OF CALIFORNIA POPULATION SERVED

30

~ 20

I-9

I PERCENT OF
'N...j : ..15 .... POPULATION SERVED
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EXHIBIT 3.8

DISTANCE TO CALIFORNIA WHOLESALE FOOD DISTRIBUTION CENTERS

100 ____________________________ _

0 5 Largest Markets

S 80

60

60

40

20 Average Distance 35 Miles

CL 0

Warehoused Warehoused
Locally O'itside SMSA

S100

8 Smaller Sample Markets

-~80

S 60

40
0

40

20 Average Distance 121 Miles

0.

CL

Warehoused Warehoused
Locally Outside SMSA

3-12



Francisco metropolitan area and the Los Angeles/Orange County area each

have more than 75" of their wholesale food stocks available from

distribution centers within their SIISA. Two additional cities

(Sacramento and Fresno) have more than half their wholesale food stocks
available locally. Three other metropolitan areas, San Diego, lodesto

and Riverside/San Bernardino/Ontario, have more than 25% of their
wholesale food stocks available locally. The other cities in California

(including Chico, Bakersfield, Santa Cruz, Salinas, Santa Barbara and

Stockton) have more than 90% of their food supplies stored in wholesale
warehouses outside of their local areas. The smaller cities generally

receive most of their dry grocery and produce supplies from warehouses

in Los Angeles, San Francisco or Sacramento. In some cases, however, a

portion of fresh produce is obtained from a local produce market.

Approximately 87% of California's population resides in risk areas,
mainly concentrated in the Los Angeles and San Francisco Bay areas, with

only 13% in the host areas. The ratio of wholesaler/distributor
concentration in the risk areas is greater than that of the population,

with 94% of wholesale sales in the risk area and only 6% in the host

area. This is shown in graphic form in Exhibit 3.3, and on a

county-by-county basis in Appendix B.

While the ratio of wholesaler/distributor concentration in the

major cities is greater than that of the population, their north/south
distribution in the state is similar to that of the population.
Southern California has approximately 64% of the population and accounts

for about 60% of the wholesale grocery sales (Appendix B).

3.2.5 Retail Stores

3.2.5.1 Store Location.

The U.S. Census of Retail Trade (Reference 3) indicates that in

1972 California had a total of 19,238 retail food stores with soes of
$10.64 billion. On a regional basis, retail sales of food are fairly

proportional to population. There is, however, significant variaticn

among different cities and counties. The average annual sales per store

in Caifornia is $554,000, with sales in rural areas slightly lo-er than

urban areas. Approximately 13% of the grocery store sales in Califcrnia
are in host areas and 87% in risk areas. The number and sales of retail

food stores by county are shown in Appendix B.

To obtain the necessary retail and wholesale data for this studv,

SYSTAN interviewed distribution representatives of each of the major

food chains, such as Safeway, as well as wholesaler/'distributors, such

as United Grocers. The names of the chains and distributors contactcd,

the warehouse locations and approximate number of stores served by cach
are shown in Exhibit 3.9.
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3.2.5.2 Store Volume.

The annual volume of food-per-store sold varies considerably, from

a high of about 8,000 tons for a major chain with all relatively large

stores, to independent wholesale distributors which serve stores

averaging about 125 tons. There are, of course, many stores with evEn

smaller annual throughput. The annual throughput for the major chains

averages 4,000-5,000 tons per store. On a volume basis, most food is

sold through supermarkets. National figures indicate that although

supermarkets accounted for only 16.5% of the total number of stores in

1977, they accounted for 75.1% of total store sales (Reference 4). The

snme studies show that chain grocery stores accounted for 58% of all

grocery store sales.

3.2.5.3 Store Operations.

Information obtained in the interviews indicates that major chains

supply as much of their stores' requirements directly from their own
warehouses as possible and keep "drop shipments" by manufacturers or

their wholesalers to a minimum. Chain stores such as Safeway and Alpha

Beta, which sell a full range of goods (including produce, dry grocery,

delicatessen, dairy, frozen and non-food items), generally handle more

than 95% of their stores' orders through their own warehouses.

Non-chain stores, or smaller chains which belong to member

association distributors such as United Grocers, may receive only 65-75%

of their supplies from such an organization, although the share of goods
received from its primary distributor varies considerably from one

organization to another. Certified Grocers in Los Angeles, for example,
handles fresh produce and other perishables, while United Grocers in

Sacramento does not. Goods not supplied through chain stores or primary
grocery distributor warehouses may be supplied by the manufacturer;

dairy products and bottled and canned beverages are often supplied in

this way. Fresh produce may be supplied by an independent produce

wholesaler or even purchased directly by the store itself in the nearest

wholesale produce market.

A typical breakdown of types of goods handled (annual throughput on

a weight basis) by a "complete line" California supermarket chain is

shown below:
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COMMODITY CATEGORY PERCENT

Grocery 47
Produce 22

Meat 12

Frozen Fuods 7

Variety 7

Miscellaneous Perishables 5

Total 100

Produce constitutes a substantial share of the volume of goods delivered

to a chain store from a central warehouse. In the case of independent

stores, total tonnage supplied by the primary distributor would be
substantially lower if produce is obtained from an outside source.

All chain stores and major grocery store wholesaler have their own

delivery fleets. Almost all operate their warehouses and delivery

trucks at least two shifts per day and some operate three shifts per
day. Delivery schedules vary considerably with the company and the

types of merchandise, but most stores get deliveries three to five days

per week. A variety of truck types are used, but the predominant unit
is a tractor/trailer combination with a 35,000 to 40,000 pound carrying

capacity. Transportation is discussed in greater detail in Chapter 6.

3.2.5.4 Peak Operating Periods.

The weekend is by far the busiest time of the week for the eight

checkout counters in the average new supermarket. More than 75:1 of tihe
nation's food purchases are made between Thursday and Saturday. The

unbalanced distribution of supermarket sales that results from heavy

weekend buying indicates that the modern supermarket rarely operates at

peak capacity. In a typical supermarket, the peak sales period is 6:00
P.M. to 9:00 P.M. on Friday, when nearly 14% of the week's total volurme

is sold. If this sales rate were maintained uniformly for seven da~s,

the average supermarket could handle nearly four times its usual

business.

This measure of capability views the supermarket merely as in

outlet, and does not consider resupply problems. The inference that

business could be quadrupled also assumes, not unreasonably, that
patrons would he willing to adjust their normal shopping patterns in

time of emergency. Granting the oversimplification involved in usirg a

supermarket's peak period to indicate outlet capacity, it saems clear

that a substantial amount of unused capacity exists in the riodern

supermarket.

Due to their large share of total grocery sales and expanJl-.bl e
capacity, supermarkets may expect tc bear the brunt of 71ny demnnd
increases accompanying population shifts caused by crisis relucatIon,
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3.2.6 Restaurants and Institutions

On a retail weight basis, about 16.7 million tons of groceri2s n'e
delivered per year in California. Roughly 75. of this goes to grocery
stores and 25% to restaurants and institutions.

According to a 1976 study by the U.S. Department of Agriculture,
eating away from home has increased considerably in recent years.
Exhibit 3.10 shows that approximately 25% of all focd consu:iidd in the
United States in 1975-1976 was eaten away from home at either
restaurants or institutions.

Existing studies indicate that the share of food by weight going to
restaurants and institutions is higher in metropolitan areas than in the

nation as a whole. In Detroit, for example, approximately 30Y of the
food by weight was distributed to restaurants and institutions
(Reference 6). The share of food consumed away from home also varies
considerably with family income (References 7, 8 and 9). The share of
food eaten out in California on a county-by-county basis is shown in
Appendix B. This exhibit shows that a greater share of food is eaten

away from home in counties with larger cities having a substantial daily
influx of commuting workers. In San Francisco, Los Angeles and Orange
Counties, for example, a higher percentage of food is eaten away from
home than for the state as a whole.

3.2.7 Consumntion

The U.S. Department of Agriculture has made estimates of national
weekly per-capita food consumption levels. These USDA estimatos for
1975, along with the USDA's National Emergency Maximum Distribution
Allowance, are shown in Exhibit 3.11.

U.S. per-capita consumption on a retail weight basis is estimated
at approximately 24 pounds per person per week. Total retail sales
increase to 30 pounds per person per week if shipping materials, dcie,
losses, and trimming of fruits and vegetables are includ2d. In the case
of some food groups, California consumption varies slightly from the
national average; in this study, however, where no per-person data
specific to California were available, the national averaje figures were
used. Using a total "shipped-to-store" weight of 30 pounds per parson,
and a 1975 population of 21,116,000, shipments of food to Cliifornia
consumers total approximately 16,470 million tons per year. Total food

store sales are estimated at about 75% of this total, or 12,353,000
tons. The balance was supplied by restaurants and institutions.
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EXHIBIT 3.10

FOOD DISTRIBUTION BY RESTAURANTS, INSTITUTIONS
AND RETAIL ESTABLISHMENTS

ESTABLISHMENT

Food served in institutions 1955-60 1970 1975-76
and in restaurants to ex-
pense-account patrons 6% 7% 8%

Food eaten in restaurants
by those living in households 14-15% 16% 17%

All food consumed away

from home* 20-21% 23% 25%

Food consumed at home 79-80% 77% 75%

100% 100% 100%

Source: U.S. Department of Agriculture, Economic Research Service, National
Food Situation NFS-161, September, 1977. p.25 (Reference 9)

*Figures based on cost of food to serving establishments.
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EXHIBIT 3.11

COMPARISON OF NATIONAL EMERGENCY MAXIMUM FOOD DISTRIBUTION

ALLOWANCE AND 1975 WEEKLY PER CAPITA CONSUMPTION LEVELS

Amount Per Week
MAXIMUM 1975

Food Groups and Food Items EMERGENCY Consumotion

ALLOWANCE Levels

Meat and meat alternates (red meat, poultry,
fish, shellfish, cheese, dry beans, peas, 3 lbs. i 4.5 lbs.
and nuts)

Eggs6 5.3
(0.78 lbs.) (0.69 lbs.)

Milk (fluid, whole) 7 pints d.6 pints
(7.53 lbs.) (4.97 lbs.)

Cereals and cereal products (flour including
mixes, fresh bakery products, corn meal, 4 lbs. 2.4 lbs.
rice, hominy, macaroni, and breakfast
cereals)

Fruits and vegetables (fresh and frozen) 4 lbs. i 5.7 lbs.

Food fats and oils (butter, margarine, lard,
shortening, and salad and cooking oils) 0.5 lbs. 1.0 lbs.

Potatoes (white and sweet) 2 lbs. 2.4 lbs.

Sugars, syrups, honey, and other sweets 0.5 lbs. 2.3 lbs.

TOTAL (Equivalent Pounds Per Week) 22.31 lbs. 23.96 ILS.
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3.2.8 Implications of Food Distrihutinn Pa-tterns fnr Crisis q-!cnI+Irn

Approximntely 94% of Californi.'s food distribution centers zr.±
located in the Los Angeles and Snn Francisco regions or other r,,2.

areas, and most of the stores served by these centers are also located

in these risk areas, with relatively few in thq host areas. T1e

implications of this food distribution pattern onl crisis reloc.tion are

two-fold. One is that there is likely to be considerable strnss placed

on the transportation system in supplying the relocated pop'lation.
Second, there will be considerable stress on host-area retail szores,

restaurants, and institutions. Other factors which bear or, fooJ
distribution under crisis relocation conditions are California's

high-level agricultural production, host-area food processing, and the

substantial quantity of host-area warehousing space. Each of these

factors has been considered in identifying and evaluating alternatives

for distributing food to California's residents.
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4. IDENTIFICATION AND EVALUATION OF FOOD DISTRIBUTION ALTERNATIVES

In this study, five distinct alternatives are considered for
providing the logistic support needed to assemble food supplies and

transport them to the host areas:

1. Pre-crisis stockpiling;

2. Bypassing the wholesaler with direct shipments from
manufacturers to the host area;

3. Maintaining risk-area wholesale operations;

4. Establishing emergency warehouses in host areas; and

5. Supplementing risk-area warehouses with secondary warehouzes

in host areas.

Alternative 1 requires extensive pre-crisis preparation; while

Alternatives 2 through 5 involve adjustments to the existing
distribution system. Alternatives I and 2 are briefly discussed below;
for further detail, see References 2, 5 and 6. The remainder of the
chapter is devoted to a discussion of of Alternatives 3 and 4, and to

the combinations of these two alternatives in Alternatives 5. Exhibit

4.1 briefly summarizes the advantages and disadvantages of all five

alternatives.

4.1 PRE-CRISIS STOCKPILING

In the past, food for survivors of localized disasters in the

United States has often been obtained from stockpiles rnaintaine& by the
USDA as part of their Donated Commodities Program. Since the 193,0's,

the USDA has purchased surplus commodities under this progran for
distribution to school lunch programs, summer camps, state and federal
institutions, and welfare recipients. Stockpiles of these commcdiltics
were located throughout the United States and have served as a sourc3 of
immediate relief to victims of natural or manmade disasters. In reccn!):
years, however, the availability of USDA-donated foods from state
warehouses has been on the decline due to the swi tci from donatcd fecds
to food stamps for needy people. This trend has reversed recently to

the extent that the USDA Food and Nutrition Service is no;! pur-chsinj
more food commodities for school lunch programs than previoUs*y. 1he
Food Stamp and the School Lunch Programs are on-going USCA pro jcc ts. In
1177, there were two instances where the UStIAIFocd Nutrition Service
authorized the use of School Lunch Program food in natural disastcrc.

4-1
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EXHIBIT 4.1

SUMMARY OF ALTERNATIVES FOR ASSESSIGG AND STAGING

FOOD SUPPLIES OF CALIFORNIA CRISIS RELOCATION

ALTERNATIVE ADVANTAGES DISADVANTAGES

I. Pre-Crisis Stockpiling. Create Reduces attack vulnerability and Extremely costly to set up and

anFdmaintain food stockpiles in transportation requirements for food maintain.

host areas on a contingency distribution. Normally undergoes
basis in the pre-crisis period, minimal disruption, and can be quickly

reestablished following crisis relo-
cation.

2. Bas Wholesalers With Removal of stocks from processor Places strain on processors oper-

Direct S T5 food inventories. Decreases attack vul- ating and transportation resources.

directly from manufacturer to nerability. Possible limited use Disrupts distribution system.

host area, bypassing the in California in conjunction with
wholesale function. Alternative 1, where processors are

in host area.

3. Maintain Risk Area Warehouses. Negligible cost. Conceptually simple Increased vulnerability to attack

Continue to operate risk-area and builds on the existing system for goods and personnel.
warehouses to deliver propor- without creating new operating enti-
tionally greater supplies to ties. Ease of post-crisis resumption
host-area retail outlets. of operations.

4. Establish Host-Area Warehouses. Decreases the vulnerability of risk- Operating inefficiencies, systelm

Drain risk-area warehouses as area food supplies and key workers to disruption, and the occurrence 01

possible, moving supplies to attack. major delays in reestablishing

expedient host-area space. normal food distribution opera-
tions in the post-crisis period.
Requires additional host-area
personnel to staff emergency ware-
houses and increased transporta-
tion resources to drain risk-area
warehouses.

5. Chains and Major Wholesalers Basically sound concept of distributing Expanded number of distribution
Establish Secondary Host-Area from major chain risk-area warehouses points adds to chains and whole-
Distribution Centers as remains intact. Transportation stress saler task of maintaining cen-
Adjunct to Alternative 1. is reduced for goods originating in the tralized control. Requires
maintain risk-area warehouses host area and distributed from host- greater post-crisis effort (e.g.,
to distribute some types of area warehouses. Supply level of risk- shut down secondary distribution
food supplies. Subsequent area warehouses is reduced. Number of points.
distribution to stores and risk-area critical workers is reduced.
mass feeding facilities. Provides basic structure and personnel

nucleus which could be expanded if
crisis or attack is extended.

0 Commandeered Host-Area Relatively more warehouse space avail- Difficulty of locating suitable

Warehouses. able in California due to widespread warehouse space.
food production and processing.

0 Emergency Construction of Advances in technology allow fast (2 Shipment of temporary structure

warehouses. or 3 day), relatively low-cost construc- equipment and materials to s'-e is
tion of some types of structures (e.g., time-consuming if not anufac*.re,
air-supported structures). locally.

0 Use of Railcar Shipments. Large inventories of California risk- Difficulty in locating suitab'e

Use railcars to move food area processors normally shipped by storage or distribution faciTh
from risk-area processors rail could be increased. Would reduce space. Possible difficulty 4n
to host-area points, highway congestion and decrease risk- maintaining centralized conraD}.
Chains and wholesalers area supplies.
order shipments.

0 Use of Railcars as Host- Track space available in California. Unloading and distribution

Area Distribution Points. Some cars available from less essertia; inefficiencies. Potsible
sectors. culty in .aintainirs cent-i!:Pd

control.
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Replenishment of stocks was then carried out by USDA/ASCS. It should be

noted, however, that food donated to the School Lunch Program is owned

by state and local school lunch agencies, and may be hzndled as these
agencies see fit. The USDA Donated Commodities Program, which includes

the School Lunch Program, maintains an average inventory of about 10,000

tons of food in its Sacramento and Los Angeles warehouses.

USDA/ASCS food stockpiles are presently quite limited in the type

and quantity of commodities held. In California, dried milk is the lnain

commodity held by USDA/ASCS. These stockpiles total about 160,000,000

pounds of dried milk (see Guidelines). This quantity of milk would last

California evacuees for more than three weeks if used on the s.,:ne
emergency standard basis as whole milk. USDA/ASCS dried milk presently
stored in the risk areas would be moved to the host areas under crisis

relocation conditions.

Although food stockpiles for disaster relief are smaller than in
earlier years, the creation of a system of stockpiles in prospective
host areas represents one option for providing food under crisis

relocation conditions. Past research projects have explored the cost of

establishing and maintaining a nationwide network of stockpiles of both

raw wheat and processed foodstuffs (References 11 and 12). Tiese cost
figures, prorated to reflect California's share of the total population,
have been projected to a common year through the use of the Consuner

Price Index and are summarized in Exhibit 4.2 for different levels of
stockpiles. Because the wheat stockpiling costs cover stockpiles

sufficiently large to provide postattack sustenance as well as crisis
relocation relief, the costs are not directly comparable with those

displayed for stockpiles of prepared food, which cover only crisis

relocation relief. If stockpiles were designed to cover comparable
periods, it has been estimated that the cost of acquiring stockpiles of
processed foods would be six times the cost of acquiring stockpiles of
raw wheat (Reference 12).

The availability of stockpiled food in host areas would reduce both

attack vulnerability and transportation requirements without disrupting

the existing distribution system. Since the regional and local systcrs
have sufficient food to support the population during and after crisis

relocation, it appears that a strategy of stockpiling either w-heat or
processed foods in host areas in advance of relocation is prohibitivel.

costly. A moderate nationwide program of wheat stcckpiling, for

example, would require more than half of the present civil defense
expendi tures.

4.2 BYPASS WHOLESALERS WITH DIRECT SH1TPMENTS

Under this alternative, food would be shipped directly fr--n thle

manufacturer to the host area, bypassing tho wholesaler. ShI;":.)0n .z
could be delivered directly to rptailers or mass feedii ri contcrs. Thi,;

alternative might be effective for some ma.nufacturers. 1;.rtizularly

those located in host areas. For processors locrtcd in ri-k ar-, a

4-3
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EXHIBIT 4.2

ESTIMATED COST OF PROVIDING AND MAINTAINING

CALIFORNIA PRE-CRISIS FOOD STOCKPILES

(Millions of 1975 Dollars)

Additional
Commodity Stockpile Level Set-Up Cost Maintenance

Cost

Raw Wheat Minimal (augment existing 9
Stockpiles pipeline supplies to yield

3-month total)

Moderate (augment existing 77 10
pipeline supplies to yield
6-month total)

Extensive (3-month supply) 151 17

Prepared Minimal (austere rations of 78 17
Food Stock- 2000 calories per week per
piles person for two weeks)

Moderate (minimal level plus 253 56
milk powder and dry rations
for evacuation use)

Extensive (moderate level 495 ill
plus more varied and expen-
sive foods)

(Source: Based on References 11 and 12 and SYSTAN analysis.)
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major advantage of this alternative is the removal of inventories from
locations which are vulnerable to attack.

The setup costs needed to bypass wholesalers with direct host-area
shipments are negligible. The main disadvantage of this alternative is

the heavy strain on the processors' operations, especially
transportation. Some processors have their own fleets, while others
don't. Many California meat processors have their own fleets and
routinely deliver directly to distributors or independent stores.
However, major California canners generally have relatively few trucks

of their own and rely heavily on common carriers. Heavy reliance on
direct shipments under crisis conditions disrupts normal distribution
patterns, and can potentially cause supply/demand imbalances and the

loss of centralized distribution control. Impossible priority decisions
are required of processors with nationwide distribution networks, as
local and regional requests for direct shipments are balanced against
nationwide demand patterns. The distribution system that can be
expected to work best in an emergency is that system which most closely
resembles normal operating conditions. In the case of food
distribution, normal patterns call for consolidation of shipments in
wholesale warehouses. This pattern permits better control over the
composition and scheduling of deliveries to individual stores.

Direct or "drop shipments" as a percentage of total retail volume
vary considerably by firm as well as product type. During the 1978
truckers' strike in California, major food distributors found they could
substantially increase the volume of food shipments directly from the
supplier to retail st'jres. One major distributor indicated that its
drop shipments increased from 2% to 14% of total volume. With this type
of shipment, the order still originates with the store and is proces:ed
by the distributor, who notifies the supplier to ship directly to the
store. The supplier bills the distributor and the distributor bills the
store. Centralized control is at least partially maintained. Under
normal conditions, major chains keep drop shipments to a minimum because
it is expensive. Also, it places a strain on the suppliers'
transportation facilities.

In summary, drop shipments can only be used effectively to a
limited extent under emergency conditions. It may be most approprizte
where the supplier (producer or processor) is located in the host area,
and can drop-ship to wholesale, retail or mass feedirg facilities
nearby. The billing could be done through the distributor so that
centralized control would be maintained.

4.3 MAINTENANCE OF RISK-AREA WHOLESALE OP!RATIN3

One of the simplest distribution system adjustments car'ale of
supporting mass population movement is using iIholezale dictrl :I In
centers in high-risk areas, and increasing the leve l of st'-irlies n;, 1w Jd

to retail stores in outlying host areas. Exhibit 4.3 Illustratn' -,,
type of distribution adjustment when normal wholesaie chrmnels. ,-C
centered in the risk area itself.
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The system adjustment shown in Exhibit 4.3 has several advntngos;
this alternative is conceptually simple and builds on existing orerating
entities. Corporate food chains are maintained as distributiorn units

and most host-area retail stores will be supplied by their preevacuation
sources. Strain on the national distribution system is mininized and

supplies on the road from national processors to regional and local

wholesalers need not be rerouted at the time of evacuation.

The disadvantages of continuing to distribute from existing major
chain, risk-area warehouses are: (1) the necessity to supply increased

quantities of food to host-area stores results in considerable stress on

the local transportation system; (2) this alternative also places a
heavy load on retail stores in the outlying host areas; (3) valuable

food inventories remain in the high-risk areas; and (4) continued

operation of risk-area warehouses subjects critical warehouse workers to

additional risks should an attack occur.

The ability of local transportation and distribution syste.s to

accommodate the stress impo.ed by continued operation of ri-k-area

warehouses has been analyzed in detail in past case studies of crisis

relocation undertaken in Detroit, Michigan (Reference 6), Richmond,
Virginia (Reference 12), and Colorado Springs, Colorado (Reference 2).

In these studies, mathematical models were developed to quantify thie

amount of stress placed on the local distribution system by an

evacuation process of specified distance and magnitude. Critical points
of stress were identified and quantified for both the host-area retail
stores and local distribution systems supplying these stores under a

strategy of crisis evacuation. To supplement the quantititative
analysis, food industry personnel were interviewed regarding the ability

of local retailers and wholesalers to withstand transportation and

distribution system stress. Because of the importance of regional and
local transportation and distribution systems to the success of the

crisis relocation strategy, additional model development and extensive

food industry interviews have been undertaken in the current study.

The quantitative and qualitative insights gleaned from. modeling and
interviews have been distilled to provide a foundation for developing

food distribution guidelines for evacuation planning purposes. T:h.Ese
insights and guidelines are discussed in more detail elsehere in this
report, specifically in the transportation analysis of Ch,,pter 6, and

the guidelines of Volume II. For the purposes of the present

discussion, it should be noted that California's food industry personrel
overwhelmingly favor a food distribution strategy that enable,: thcm to
continue to operate warehouses located in risk areas. It appears that

host-area retail outlets are capable of withstanding the stre-ses

imposed by such a strategy. The ability of the local trans,:rrtiticn

system to withstand the stress imposed by incre,-sed vehicle m le-ie

emerges as the most critical element in determining the !, ucccr-s of a

strategy entailing the continued operation of risr-area wreiccs.
Food industry leaders estimate that a doubling of vehiclo miIcaje may bo

tolerated for short periods (one to two weeks) without requir r3
additicnal equipment. More detailed discussions regarding the levcl of

transportation stress imoosed by a strategy of risk-area warehouJsc
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operations may be found in Chapter 6, along with an analysis of
different measures for alleviating this stress.

4.4 ESTABLISHING EMERGENCY NAREHOUSING IN HOST AREAS

Under this alternative, risk-area warehouses would be emptied as

quickly as possible into converted, conandoered or hastily-conztructed
warehouses in the host area. This procedure would have the advantpge of
decreasing the vulnerability of the food supplies and the key workers.

The disadvantages include operating inefficiencies, system disruption,

and the occurrence of major delays in reestablishing normal food

distribution operations in the event attack does not occur. One problem

with establishing emergency host-area warehouses is the difficulty of
locating suitable structures. Modern centers for food distribution nay

devote more than 500,000 square feet to the storage of dry groceries

alone. Very few structures of this size, if any, are likely to be in
the host area. Furthermore, previous research into the construction of

warehouse space under postattack conditions (References 2, 3 and 5) has
determined that the emergency construction of suitable warehouse space

would require several weeks.

Another important disadvantage of host-area warehouse space lies in

the length of time required to empty existing risk-area warehouses.
Food industry personnel estimate they would require a minimum of four

days to a maximum of two weeks to empty existing warehouses using their

own personnel and equipment.

4.5 SUPPLEMENTING RISK-AREA WAREHOUSES WITH SECONDARY HOST-ARFA

WAREHOUSES

Under this alternative, retail food chains and major wholesalers

would establish temporary secondary host-area distribution centers as an

adjunct to Alternative 3. Risk-area warehouses would contirue to
operate and carry the main load of distributing supplies to the host

areas, while temporary warehouses in the host areas would also

distribute goods to the host-area stores, institutions and mass feeding

centers. Discussions with retail chain representatives indicate that

certain types of goods (particularly canned goods and the
nonperishables) may be efficiently distributed from er.ircency warchouses

constructed or commandeered in the host areas.

This alternative has the advantages of: (I) maintazinin the

existing structure; (2) moving some goods and personnel out of t;.e risk

area; (3) possibly reducing transportation stress; aid (4) p-o.idin- a
base for postattack operations. The disadvantage- incljdv diifi1u!' -Pes

such as: (I) establishing and maintaining reliable coir'.unico:ti.onm with
a temporary host-area warehouse; (2) reestablishing norral fiou p.ttcrni
after the crisis abates; and (3) locating suitable wi= rc uso nic.
These advantages and disadvantages are discussed in more dtail in tl?
following subsections.

4-8



4.5.1 Maintaining the Existing Structure

Earlier studies have shown that continued distribution of 9cods to

the host areas from risk-area warehouses is conceptually simple and

extends existing operations. Corporate food-chains are preserved as

distribution units, and most host-area retail stores would be supplied
by their preevacuation sources. Strain on the national distribution

system is minimized and supplies on the road from national processors to
regional and local wholesalers need not be rerouted at the time of

evacuation. The importance of building on the existing structure was
also emphasized by most retail food distribution executives interviewed.

Distribution from secondary host-area warehouses would serve to

supplement distribution from existing risk-area warehouses, supplying
perhaps 20% to 30% of total requirements under crisis relocation

conditions. Each chain or wholesale distributor would operate its own

temporary host-area warehouse or warehouses. Supplies shipped to the

supplementary host-area warehouse (or distribution center) could come

from three possible sources:

1. Local Cnlifornia Risk-Area Processors. Substantial quantities

of canned goods and other processed foods are held in
processors' warehouses located in major risk areas, either for

subsequent distribution in California or to other states.
Shipments of food held in processors' risk-area warehouses
would reduce the vulnerability of these supplies.

2. Local Host-Area Producer or Processors. As show~n in Section
3.0, substantial quantities of processed foodstuffs, including

canned goods, are processed in host-area counties. Appendix 8

shows that substantial portions of California's food

processing takes place in the San Joaquin, Sacramento, Salinas
and Imperial Valleys. The counties of San Joaquin,

Sacramento, Stanislaus, Monterey, Fresno, Riverside and

Imperial account for 21% of California's food processing.
Overall about 85% of California's agricultural production
takes place in the host areas. Under crisis relocation

conditions, there is no need for local producers anJ
processors to ship all goods to the risk-area warehouses only

to have some returned to the local host area through regular

channels. Such food products could be delivered directly to

the chain or wholesaler's temporary host-area warehouse for

subsequent host-area distribution.

3. Chain or Wholenaler Risk-Aren WAreholisos. Previous
investigations (Reference 2) have shown that the strategy of
draining the warehouses rapidly to supply cnergncy host-:ra

warehouses should be followed only in the case of tie s;a1 Vst
risk-area wholesalers. Chains with risk-area :.arehcuses :jill

be engaged in supplying their own host-area stores and itazs

feeding centers.

4. Diversion of In-Transit Shipments. A portion of in-trznnsit
shipments destined for risk-area warehouses can be divertcd tn

host-area warehouses.

4-9



4.5.2 Moving Some Goods and Personnel Out nf the Ris'*, Aren

If 20% to 30% of the goods are handled by the chain's or
wholesaler's temporary host-area warehouses, the supply level oF goods
in the risk-area warehouses would be reduced by that anount. The nu-ber
of critical risk-area workers would be reduced proportionately.

4.5.3 Possibly Reducing Transportation Strers

The need to supply increased quantities of food to host-area stores
would result in considerable stress on the local transportation syst:n.
If a portion of the host-area requirements were met from the tcmuorary
host-area warehouses, overall transportation system stress would be
reduced, assuming supplies delivered to host-area warehouses were from
producers or processors. If a portion of the secondary warehouse stock
were shipped from the risk-area warehouse, however, the double-handling
involved would increase transportation stress. Transportation stress is
discussed in more detail in Chapter 6.

4.5.4 Providini a Base for Postattack Ooerations

A temporary host-area warehouse established by a chain or
wholesaler would provide a basic warehouse and personnel nucleus for
expansion should an extended crisis situation or actual attack occur.

4.5.5 Establishing Communications with a Tempnorary Host-Are ireo i'e

Establishing host-area warehouses increases the number of
distribution points and could add to the problem of maintaining
centralized control. Existing studies (References 2. 5, 6 and 12)
emphasize the importance of maintaining centralized control in the focd
distribution system. Without it, there is the danger of diverting food
that should be bound for other national markets. Reliable
communications are critical for centralized control, and comnunicatiors
with a temporary host-area warehouse could be a potential problem under
crisis relocation conditions. From a technical stancpo-nt, howo er,
communications should present no difficulty. In fact, several ma)or
food distributors currently maintain completely centralized cont:oi of
warehouses separated from the control facility. One San Frrncscc
distributor, for example, has its main warehouse and centrallized
computer-controller-ordering system in Fremont, while its peri3lable
goods distribution warehouse is located in Oakland. At presert, ofrers
received from stores go directly into the Frerront co-)uter in Frcrmt
where they are processed. Orders for perishable fooJ (includir.9
warehouse location and labels for cases) are printed out at t2.? 0CklanJ
warehouse. The company is currently studyinj the possibility of
building a new warehouse in a host area that comi.nds aupro:<mntel .

4- i0



of their business. If such a warehouse were built, order processing

would still be done in Fremont and printed out at the new wareilisue. A

similar procedure could be followed if distribution were made fro;I r.
temporary host-area warehouse. Company representatives also irdicate

that the layout of goods in a temporary host-area warehouse could be

made according to the same format used in Fremont, and that the

computerized-ordering system would not have to be changed. This wculd

allow relocation of a substantial portion of warehouse personnel, but
those operating the central computer system would ccntinue to wcrk in

the risk area.

4.5.6 Reestablishing Normal Flow Patterns

If an attack is avoided and relocatees return to their hones,

temporary host-area warehouses would have to be closed and the re;:iaining
goods distributed to host-area stores. Commandeered space could be

returned to original use and temporary structures could be either used

for other purposes or dismantled. Various types of ter porary
warehousing are discussed in Section 4.5.8.

4.5.7 Locating Suitable Warehouse Space

Food distribution centers or warehouses are designed to handle
large volumes of groceries. This means specific requirements for
refrigeration, floor design, ceiling height, number of truck-loading

doors, rail and highway access, temperature control, lighting, and
suitable handling equipment. The availability of sufficient warehouse
space is of primary importance in any evaluation of the secondary

host-area warehouse alternative. The three main potential sources of
host-area warehouse space are commandeered existing space, ei.eraency

construction, and use of railcars at distribution points. The

respective advantages and disadvantages of these options are discussed

below.

1. Commandeer Existing Space. Commandeered space is a promising
source of host-area warehousing capacity in California.
Partly due to California's widespread agricultural production,

as well as its seasonal storage and processing, more host-area

warehouse space is available than in some other states.

Exhibits 4.4 and 4.5 list actual and potential warehousing
space in existing structures in selected cities of Southerr,

Central, and Northern California, while Exhibit 4.C maps the

location of possible secondary distribution centers. This

space generally meets the construction requirements listed
above; however, one requirement is deficient. Alimost all of

these buildings were designed for storage rather thvn for
high-volume throughput, so that the number of loading dooks is

limited. The existing structure might have 5 or C doors,
whereas a building of comparable size dusigned specifically

4-11



LA.

=>~~ 404 ( D Dk

=- fl 0 0 0 0 An

U-

4 -)

010
IA C

a-CD

LAJ -CD

1--

CD L'C
CD = " 0 IA- 0

<U CDA 0 m
(A ~ t- L U .-<4

C .Ui __ C=-r d

00(

a-LU aE nWQS
V)0 t Ac Ado(

0f 0 0 < 0 0; 0- 0- 0 0 C 0X

'.0 0 0 0 0 -C '.0 0 CA CA 0 )f

(n r- KI, 00 - m - C0 I-. m r-. cF- LUJ

C --

IA 0

4 U 0 IA
c- 0 LWC

U) D (A (-.0

IA ) - 34-) -:r
S- cu M) (1) Cl.

a ) 0 *. . IA 4- L.n(
m0 4-) 4- cu Q) ea

4-) 4- 4-J (A u . (A4 L

01 0 V) CD

S- - CD _-:>c0 I
LAJ 4- ) (a L (L) C..

S.DL IA- 33 4- -0 4-

(-: -; LU 'o . .C r- ec 4- . L/)'UC) C C) MLU' 4

a) m ~ C Q) c 4- zr

o.. () 0 0
C)j 4< 4-) CL MJ c ). eu _

(A' C LI 4-) IA w) 4-) <"
IA Q) E C C LmCC C A I
0 M 0 3 0 mg (a C.- M0 0 4-3 C)0

0, - -j co LU (A LU (AC)

4-1.2



00 00 0 0) CD C)C C ))C

CD 0~ C) 0) 0.0 kn 0 0 0 V) V

LU -D C'.) U) C

i, a

S- (1)

LaQ) 'A
cm LC) L

S.. CD

00 -u
C(A 0L (V

C LLLL )
0D - ) C4-

=> 0 01

= 0 ea 'A .-
0= 0) Lai) () 04-) a) C (A
L-. a 4-S .- 0 :3

0JJ - A 0)0 ) 0 w) :x . 0
CALaJ: a0 ZV +-' -4 E 4J-' C

>L~ w 0 a mV >,L C A -ld m) ( 4-' aV )
0J< (a U S- 0 u CU 'V CU '0 U U &- V) s-L

-- - LW. U L. !- > o 'U 'a0 -14 0 S- U 0 0 cc
)(a. = (V ) a V m ~ 0- m o 4-' w) m = -1 :r

Ca)

-J

LLU

C-C

LA-a

- 0 C ') '.0 m 0) c'.j 0CD C '. 0Q 00 ) 0
M- LUC .. M -c -r l

CA - -- r~CA

a) a) (A

LA~ La LA(V' 0 L

4j e) 'A 'A (A C:)
d - U La Q) 'A'A -4-oL L. 4- cu C4 eu 0- S- 0

0 fu 01 (V 0- E u
V) 5-4' 4) LI - U-

<V V) U-4) ~ 1 C
CD 0- .:z ( ) > ~ C -

Cr (V. Ln.J

La) .. 'A
LJ u- M) + C) 'A CLM

(A Ln .C 0 (V D .') C) -



EXHIBIT 4.6

LOCATIONS OF MAJOR CALIFORNIA WHOLESALE

FOOD DISTRIBUTION CENTERS AND POSSIBLE

SECONDARY HOST WAREHOUSES

@8 o
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* Present Major Distribution
Centers

0 Possible Secondary Host Area 0

Distribution Centers
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for food distribution might have 10 or more doors. The nunm'ber

of doors or loading docks is a critical factor in d2termining

throughput capacity. Using pallet loading only, trucks can te

loaded in thirty minutes. Thus, the constraint is not in

handling within the warehouse but rather at the doors. The

overall efficiency factor in terms of throughp.ut per square
foot of area for these warehouses will be between 25% a;-,d 50%,

compared with a warehouse designed and built specifically for

food distribution. Under favorable weather conditions,

however, secondary warehouse capacity could be increased by

use of temporary covering over a portion of the adjacent

parking area, although the use of such an outside area could

require additional security measures.

Another important factor in considering potential secondary
warehouses is the availability of additional nearby warehouse

space. This space would be used to handle a larger share of

goods through the chain's secondary warehouse if necessary due

to increased danger of attack, an extended crisis situation,

or an actual attack.

The throughput factor of emergency commandeered warehiouscs is

less than a warehouse designed specifically for food

distribution. At a chainstore distribution center, a
semi-trailer can be loaded with 40,000 pounds in about thirty

minutes. This is equivalent to 648,000 pounds per door, per

eight-hour shift, or 333,600 tons per door annually, assuming

two shifts per day. At an efficiency of 0.3 for secondary
host-area warehouses, this would equal 70,080 tons per door

per year. Thus, the throughput capacity of a temporary

warehouse with five doors per 100,000 square feet would be
175,200 tons annually; a warehouse with ten doors per 100,000

square feet would have a throughput capacity of 350,400 tons

per year (five doors in and five doors out). Miajor

distributors' present risk-area warehouse space is roughly

twenty million square feet. Virtually all of this uculd be

destroyed or badly damaged except for the Lucky Stores
Vacaville warehouse, which would sustain relatively minor

damage. If the Lucky Stores warehouse, which is located on

the fringe of the risk area, is included in host-area space,

and other host-area space is added, total effective spnce
(using a 2.5 throughput factor for pallet loading, more

shifts, and more work days) would be 5.4 million square feet
(see Exhibit 4.7), or about half that presently used by the

chains in their risk-area distribution warehouse operation-.

Of course, loading times would be considerably loiger (ani

efficiency lower) than shown above if part or all i.und lz.'rr
were used. With hand labor, four to six hours would be nete.cJ

to load 40,000 pounds of food into a scoi-trailer. For t!,ii
reason, forklift trucks or pallet lacks would he .-s5 entlnl 1i

trucks were to be loaded quickly. It should be noted,
however, that many forklift trucks and pallet )acks used 
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existing chain distribution centers are battery-operated.
Special facilities for recharging them would not be readily
available in most host-area warehouses.

2. Construct Ermergedry Warehouses. The main advantage of
emergency construction is that the warehouse can be placed at
the appropriate location and can be constructed to meet the

general requirements of an emergency food distribution center.
The main disadvantages are the cost, and time required for

shipping materials and for actual construction.

Two types of structures are probably most suitable for

temporary distribution centers: air-supported and tilt-up

buildings. Air-supported structures have been developed only
in recent years and are in relatively limited use today,

serving as warehouses, greenhouses, and construction site

enclosures. The main advantages of this type of structure are
its relatively low cost (about $3 per square foot) and its

fast construction time (2 to 4 days). At present, almost all
of the large (200 x 500 feet or more) air-supported structures
are made to order, and the still small industry cannut produce
a large number of such inflatable structures on short notice.

If in stock, shipment from the manufacturer would take about
one week. Most sizes can be transported on a semi-trailer
with blowers and the other equipment on a second truck.

Precrisis stockpiling of inflatable structures at host-area
sites would be expensive and the material would be subject to
deterioration.

Tilt-up emergency structures could also be used for secondary

warehousing and distribution in the host area. These would be
one-story Butler-type buildings erected on slab floors. If
the design and material requisitions were prepared in advance.
these buildings might be constructed in a period of four to
eight weeks, provided necessary materials were available.
Total cost per square foot would probably be about $9 to S12,
depending on the type of structure and equipment required.
Thus, a 400,000 square foot building would cust approxintely

$3.6 to $4.8 million and would require a total construction
labor force of 150 to 250 people. Precrisis costs .culd be

limited to the preparation of designs and lists of r=teriais.

Stocking any emergency warehouse would require tt-e averzge

ten-day lead time currently experienced by warehouse

oper ators.

In addition to the cost and time required for coictructitin,

there is the problem of choosing sites. To ensure uInui

attack damage, it would be preferable to bulld s-v~rHl
moderate-sized warehouses that are widely dispurssd riu1i _r

than one or two very large ones.
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3. Use Railcars as Distribution Points. Discussions with
California railroad officials indicate that it will be
possible to ship foodstuffs from risk-area processor or
wholesaler warehouses to the host areas by rail, and then to

use the railcars as emergency distribution points. This

option would be used in conjunction with maintaining risk-area
warehouses (Alternate 3 above). Adequate track siding space

is available to support this option. However, unloading

directly from railcars will involve distribution

inefficiencies and centralized control may be more difficult.

As the use of trucks for short-haul of fresh and processed

foods and other goods has increased, non-mainline railroad
track (secondary lines, spurs and sidings) has boen used le s

frequently. This is particularly true in the agricultural

areas of California. Such track could be used for intermodal

transfer and for siting of individual boxcars or train

sections brought from the risk areas. Agricultural products
could be unloaded from railcars at these locations without

disrupting mainline operations. Some of the locations where
operations could be carried out are shown in Exhibit 4.8.

Exhibit 4.9 shows all siding on the Southern Pacific lines in
California; at least 15% of these sidings would be suitable

for such intermodal transfer or siting of boxcars or train

sections.

Although some oversized cars are used to carry paper products

and lighter goods, railcars used to transport dry groceries

(such as canned goods) are typically 60 feet long and h'.ve a
capacity of 1500-2000 cases; cases are usually on pallets or

slipsheets. If this type of car were sited at a railroad
terminal platform or warehouse loading dock where forklift or
pallet trucks were available, they could be unloaded in two or

three hours. If such facilities and equipment were
unavailable, railroad representatives estimite that unloadiog

by hand would require ten men and take about six to eilit
hours per railcar. Where there are no terminal platforms,

goods could be loaded into pickups or other single-unit

trucks, which are available in the host area. Th_? sup'Plies
could then be delivered to host area warehouses, stores or
mass feeding centers.

Using railcars as temporary distribution points would

effectively reduce the transportation stress for the trUck

transport system. Each railcar could c7rry ,bout 1-1/2 tlir,s
as much dry groceries as a typical scmi-trailer, which

normally carries 40,000 pounds. The effect of th-s ictttl

substitution of railcars for trucks Is discuzsed furth,:r in

Chapter 6.

As an adjunct to maintaining risn.-nrea wholesale r;jatiu,

the railcar distribution procedure could ct reo ie ctf:.h ,
canned goods from the large supplies held in pro-escr
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warehouses in San Francisco and Los Angeles risk areas. The
process could begin during relocation if it did not interfere

with the evacuation of the risk areas. Canned goods from

processor warehouses in the San Francisco Bay Area, for

example, are shipped to eastern points outside California
almost daily (and almost totally by rail). These shipments
could be increased when crisis relocation is implementeC.
Movement of essential cargo under crisis relocation conditions

accounts for 41% of inter-city rail traffic; therefore, some
railcars normally used to carry less critical goods could be

used for food transport.

Trains loaded with canned food products destined for eastern

points pass through major host-area counties. Southern
Pacific, carrying canned goods east from the Santa Clara

Valley, for example, travels through Sacramento and across the

Sierras via Emigrant Gap, and then through to Ogden, Utah.
Alternatively, trains destined for southern and southwestern
points go through Tracy, Turlock and Tulare in the San Joaquin
Valley and then east via Mojave on Union Pacific and Santa Fe
or via Colton on Southern Pacific. A predetermined number of

loaded cars could be left at selected Central Valley host-area

points before the final make-up of the train heading east.

The use of trains to move certain dry grocery foodstuffs in
California has the following advantages: (!) decreasing the

transportation stress on the intercity truck fleet; (2)
reducing foodstocks stored in high-risk areas; (3) decreasing

the requirement for host-area warehouse space; and (4) leaving
intact the basically sound concept of distributing from m:ajor

chain risk-area warehouses. The disadvantages include: (1)

possibly more difficulty in maintaining centralized control;

(2) rail door-to-door time in transit (usually greater tian by
motor truck); and (3) host-area unloading from railcars

directly to trucks requiring a relatively high ratio of labcr

input and being relatively slow.

4.5.8 Comparison of Warehousing Options

The warehouse options and evaluation criteria discussed above are
summarized in Exhibit 4.10. As is the case for other elcments of the

emergency food distribution system, selecting local storage options
entails trade-offs between precrisis preparation and the likelihood of
effective performance during the crisis relocation period.

Although generalizations are difficult in light of the wide r,n-e

of available facilities in California host areas, convertcd or
commandeered space appear to be the most attractive of the , zor6'.ry
distribution warehouse options in the crisis relocation peri )d. T'e
option requires negligible precrisis investment and, as sho,.n in ExI'ilit
4.6, a sufficient number of suitable host-area buildings ex,st' to
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handle anticipated requirements. Converted host-area space would be

used in conjunction with railcars, which provide a means of both
transporting and storing vulnerable inventories of canned goods.

4.6 SUrMARY

The main advantages and disadvantages of the five alternatives for

assessing and staging food supplies for California crisis relocation

have been summarized in Exhibit 4.1.

An analysis of the various alternatives indicates that maintaining

risk-area warehouses (Alternative 3) appears to be the single most

suitable alternative for California. This alternative has a negligible
cost, builds on the existing food distribution system, and results in

the least stress on the transportation system and mass feeding centers.
(Transportation stress in discussed further in Chapter 6.) Secondary

host-area warehouses should also be used to supplement the alternative

of maintaining risk-area warehouses. One of the main advantages of

secondary host-area warehouses is that they provide flexibility for the

distributors.

By-passing the wholesaler with direct shipments to retailers could
be used in conjunction with Alternative 3, and has some applicability in

California, where a substantial volume of the fresh and processed food

originates in the host areas. While direct shipments are not used

ext=ensively by major chain stores, about 30% of supplies to independents
and smaller chains are delivered by the manufacturer or speoial

wholesalers. A critical limitation on direct shipments to stores,

however, is the transport capacity of the processor.
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5. DELIVERY ALTERNATIVES

This chapter discusses preparing and serving food to the indigenous

and evacuee populations once it has been made available to the host

area. This section cannot, however, be viewed independently of the

staging alternatives. Coordination of staging and delivery is necessnry
to identify the distribution channels through which the food preparers

receive their supplies. An overview of the entire system is shown in

Exhibit 5.1.

5.1 STAGING - DELIVERY COORDINATION

Exhibit 5.1 suggests two channels through which food may be

supplied to the food preparers: (1) directly from the wholesale level

of distribution; and (2) indirectly through the retail level of
distribution. Initially, the former seems more efficient since it

obviates the unloading and handling of food at the retail level. Under

certain circumstances, however, the link through the retail level may
prove more efficient despite the additional handling.

Less planning and coordination will be needed if ordinary channels
of distribution are followed to the maximum extent possible. This would
require that institutional wholesalers continue to supply their nor;.1,1i

customers (restaurants, hospitals, schools, convalescent homas), and
that grocery wholesalers continue to supply their normal customers

(grocery stores). In attempting to decide the extent to which these

normal lines of distribution should be altered in the event of a crisis
relocation, it is relevant to note that grocery wholesalers ordinarily
handle a much larger volume of food shipments than institution&)

wholesalers.

Since the relative proportion of foods prepared in the home will

undoubtedly decrease under conditions of crisis relocation, any
modifications in present distribution patterns should be :,iade Ly the

grocery wholesalers. For instance, if normal customers (grocery stores)

were bypassed, wholesalers could ship the food directly to the food

preparers.

fajor institutional wholesalers should continue to operate their

. -distribution channels under crisis relocation conditions. Fl'nil;

,. ,,o should continue to receive their supplies through grocery
7.-:!,tion. '-,all restaurants and small congregate-fe.dirg

%, .-il-n rec-ive their supplies through a grocery store.
I hi.o enow ?h star-,ge sprce to handle a

' . t 4 r ,,k, ncr culd it be e fficient to hrvo a



EXHIBIT 5.1

TYPICAL FOOD DISTRIBUTION PATTERNS UNDER

CRISIS RELOCATION CONDITIONS

AU-rUKlUE

PRODUCTION

ANO
PROCESING

-- OLESALRS ANO JBROKERS AND
DISTRI UTION .. 'AN BAEHOUSES LESALERS

R A IL

REST.URAN'S

'SPABATION FAMILY NSTITUT ONS
RESIDENCES 0 W-M K-hol,

= • Wtho !K, ¢hn$ UTES ANC

0000
SERVING

HOUSING

(Source: Reference 2)

5-2

S.



large truck make many stops for small deliveries. Depending on the

fraction of the evacuee population fed in family residences and s:,all
groups (i.e., small restaurants and small mass feeding operations),
grocery stores may have excess supplies which will be distributed

through large mass feeding outlets. These excess supplies might ,iore

efficiently be shipped directly to the food preparer rather tnan
indirectly through a grocery store. Where storage space is available,

direct shipments to mass feeding centers will relieve the stress on the

host-area grocery stores and eliminate one step in the food distribution
process.

In establishing shipping patterns under crisis relocation
conditions, the demand for food in private residences, small
restaurants, and large institutions should first be identified. Grocery

wholesalers would then be directed to deliver a sufficient amount to

grocery stores to satisfy the demand of residences and small
restaurants, and then deliver any excess to large restaurants,

commissaries, and other institutions. Institutional wholesalers would
then deliver only to the latter category. If the amount of ho:me feeding

cannot be gauged in advance, chain stores without host-area retail

outlets should be instructed to supply commissaries and mass feeding
centers directly, while chains with host-area outlets supply them.

Appropriate adjustments can be made in the delivery system once feeding

patterns have been established.

5.2 EVALUATION OF ALTERNATIVE METHOOS oF FOOP PRFPAR-TIOPI A',D SFQVING

Exhibit 5.1 suggests many methods of food preparation rnd serving.

Of the many that are feasible, the following methods are selected as
deserving serious consideration and evaluation:

1. Family Residences (preparation and serving);

2. Institutions with Kitchens (preparation and serving);

3. Restaurants (preparation and serving);

4. Existing Commissaries (preparation and delivery to kitchenles

institutions); and

5. Ad Hoc Commissaries (preparation and delivery, to kitchenless

institutions).

An overview of the major advantages and disadvnntc.es of these
methods is given in Exhibit 5.2. The first four methods require a

minimum addition to or modification of existing facilities. The fifth

requires a major addition, and consequently, would not be used unless

the facilities for the first four methods are inadeuate.

The first four methods have differences ini the supportirig

transportation facilities needed. In the "Family Residences" appw;:ch,



the food is prepared and served in the same establishment in which the

people reside. However, in the next three methods, it may be necess-ry

to either transport the people to the food preparation/service facility

or to transport the food from the preparation facility to the location

of the people. The "Institutional Kitchens" and "Restaurants"

alternatives require that the people be transported to the food. (In

many institutions, such as hospitals, convalescent hcmes, hotels,
military facilities, or penitentiaries, the people may live and eat in

the same facility and consequently no transportation would be
necessary.) This may be of minor consequence if their residences are
close to the serving facility. If not, a major transportation effort

may be required two times a day. Under the "Commissaries" alternativ2s,

the food is transported to the people. This may be more efficient if

the residences and the food preparation locations are widely separated.

Hence, the distance between residences and food preparation areas m.y be

the major factor in choosing between "Institutions" and "Restaurants" on

one hand and "Commissaries" on the other.

Other differences exist among the first four methods. The "Fa:ily

Residences" provide the most home-like setting, the maximum flexibility
of menu selection and portion assignment, and the localization of

disorders. In addition, the residents themselves transport the food
from the point of wholesale dropoff, the grocery store, to the point of

preparation--no centralized method of transportation is needed. For

these reasons, "Family Residences" should be used to the maximu:. e'tent
possible for food preparation and serving. One factor which may limit

its use would be the willingness of the host-area residents to azcopt

evacuees.

"Institutions with Kitchens", especially those which do nat provide

residential facilities, and "Restaurants" have many similar

characteristics. The institution, however, will usually have rmcr?

versatile kitchens for preparing a wider variety of meals, and on a

larger scale. In addition, institutions usually have a cafeteria r od,

of service which is more efficient than the sit-dcwn mole of

restaurants. Consequently, due to their efficiency of prcpa-ati-n aid

service, institutions have larger throughput than restaurants. Jn t'wc

other hand, restaurants will usually provide a more ple-s.nt atrosphcr?

for the population. Whether institutions or restaurant3 are Lsed it, a

particular situation will depend on the availability of each and their

proximity to residential establishments.

Although the number of seats associated with a pt.rtiuular f vi".i

facility can be a useful guide to feeding capacity, it is not es e tia!

that people always be seated while eating or that they he served

indoors. Outdoor feeding has been used in various exercines and uitrer

actual emergency conditions when no indoor facilities were av:.ilnlo.
The American Red Cross has indicated that, although outc,)r feedirg i!

sometimes necessary, it is usually practical for a relatively slh rt

period of time since the sites may be largely unprotect d. Th Rz J
Cross suggests that improvised outdoor feedings should b resorted to

only if (1) conventional facilities are lacking or -ire not u3z!bi'2, ur

(2) the number of people to be fed exceed the capacity of exist in or

usable indoor facilities (Reference 13).
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The outdoor feeding mode is generally suitable for California where
most areas of the state experience relatively mild weather rost of th2

year. Precipitation is likely during certain periods of the ye,'r, but
tents and other temporary shelters may be set up and used for prepzring

and serving food. Appendix D.1-2 of the Planning Guidelines provides

further data on outdoor feeding under emergency conditions.

5.3 SPECIFIC CALIFORNIA PROBLEMIS

In the event of a national emergency with the irplomentation of

crisis relocation, California would have one of the highest hosting
ratios in the country. This high hosting ratio (approximately 7 to 1)

would place a considerable strain on host-area food distribution and

delivery systems. Exhibit 5.3 shows the increase in number of people

served depending on the extent to which the "Family Residences" are

used. Exhibit 5.3 shows that in the host area for each 100 people

served under "normal" conditions, 700 additional people will have to be

served under crisis relocation conditions. It also shows (Colunn 2)
that if no evacuees are served in "Family Residences", 600 oLt of the

700 evacuees will have to be served in mass feeding centers. It is

assumed here that restaurants and institutions increase the number of

people served fivefold. Concurrently, this could be increased to

sevenfold but with additional strain on the system.

The 600 out of 700 evacuees which would have to be served at mass

feeding centers (shown in Column 2 of Exhibit 5.3) illustrates one of

the primary reasons why the use of the "Family Residences" t, the
maximum extent possible is of particular importance in California. The

third column of Exhibit 5.3 shows the results of host-area residents

accepting relocatees and doubling the number of persons in each "Family
Residence". Even so, a large number of people would ha.e to be fed zt

mass feeding centers.

Another problem aggravated by the high hosting ratio in California
is the transporting of relocatees to the food serving centers. Fe. uinq

large numbers of people in central locations such rs mass feedi n.

centers, as well as institutions with kitchens and restaurz;'ts, wc:uld

result in heavy requirements for local transportation. Even with ,he

use of buses wherever possible, actual transport and pa king my., bfe

difficult. Thus, the high hosting ratio and its resulting eff.?ct on
host-area transportation is another reason "Family ResidJmrces" ShUL I b,

used to the maximum extent possible in California.

5-0t



EXHIBIT 5.3:. HOST AREA FOOD D0 TIUINADDLVR

PRE-RELOCATION POST-RELOCATION POST-RELOCATION

(Poplaton 00)(Population 800) (Population 800)
SpuaLES n SERVIC SALES SERVICE SALES SERVICE

77575 
75

Storesome

Strs Home Home Home

25 R&1 25 R& 1 
75

Home

525 M525

Stores Stores
600 525

MFC MFC

in in

Extra Extra

Locations Locations

150 150

Direct Direct

To To

MFC's MFC's

125 125 125 125

R &I R& R &I R& I
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5.4 FEEDING FACILITIES AND OPERATIONS IN CALIFORI!A

A review of several emergency feeding exercises in Califurnia
(Reference 15) indicates that when choice of dishes is permitted in
cafeteria-type serving lines, the rate of flow averaged between 6 and 8

persons per minute, with a maximum of 12 per minute. Ihere a "one-stop
pickup" cafeteria line was used, about 20 people per minute could be

served. Also, existing facilities could be used to better advantage by
increasing the hours of operation. In recent California emergency mass
feeding exercises, for example, it was determined that by increasing the
number of hours of operation from 4.5 to 16 per day and using riass

feeding methods, a sevenfold increase in the number of meals served

could be achieved.

The cafeteria mode of preparation and serving is very efficient. A
related disadvantage, the close and hurried atmosphere, is a small pr-ce

to pay when compared to the advantage of efficiency. Another

disadvantage is that transportation would be necessary for evacuees not
housed in or near the institution. Food would normally be acquired

directly from the wholesale distributor and not through a grocery stere,

eliminating an extra handling step.

5.5 MIERCED COUNTY FACILITIES AND FEEDITNG RATES

During this study, an overall evaluation of the food distributiOn

and serving system in California was made. At the same tir'e, a clos.,r
look was taken at the facilities in one county in California, f'2rced

County. Data for this evaluation of the distribution system aind

facilities in terced County were obtained through use of the r..P ii .Fii,
Area Survey (1975), and on-site visits.

The CRP Host Area Survey (1975) indicates that ,lerced Coj-1ty hlv , a
18,325 seating capacity for serving emergency meals. The serving

organizations are shown according to type and supplier cateicory i:)
Exhibit 5.4. It is estimated that approximately 68%, of t~vrced C-jt'ty 's

emergency seating capacity is comprised of organizatons whlose f ',d is
currently received from institutional suppliers. The orgnvizat',ins

representing the other 32% of the seating capacity serve or consu7.e
relatively little food and their cooking facilities are not in us_ :z'st

of the time. Under crisis relocation conditions. these oranintlens
will serve as mass feeding centers and will be supplied by major reta l
chain distributors or institutional suppliers. This tee:!in cnpacmty
will be useful where a substantial portion of the relocntes arn stalyij
with host-area families, and they will be critical where nn rci-r. tees

stay in "Family Residences". Exhibit 5.5 shous ti'e distribrt'cn cf fcol
by "sales" and "service" in lerced County. About 47; wCUIld Le srid
through stores, 35% per mass feeding centers, aid 177 thro h
restaurants and institutions. Bsed on availahle seats o'"d a -;o n (m i'o

relocatees are served in residences, about 68 : of th , relo_-,toes L.uld
be served in restaurants and institutions, and 32;,' in ci;urchv,1,
community centers, and fairgrounds.



EXHIBIT 5.4

MMRCEU COUNTY F.OD PREPARATION SEATING CAPACITY

From From

Institutional Retail

TYPE ORGANIZATION Suppliers Stores Total

Schools 
6314 6314

City,County or State 192 1165 1357

Commuunity Centers 
- 520 520

Churches 
1335 1335

County Fairgrounds 
- 1320 1320

Restaurants 
5409 5409

Other Public Eating Places 
385 385

Hospitals 
90 ---- 90

Other 
1595 15-'3

Totals 12390 5935 18325

Percent 68% 32% 100%
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EXHIBIT 5.5: MERCED COUNTY FOOD DISTRIBUTION AND DELIVERY

PRE-RELOCATION POST-RELOCATION POST-RELOCATION
(Population 100) (Population 800) (Population 800)
SALES SERVICE SALES SERVICE SALES SERVICE

75 75 75

Stores Home Home 150

25 R & 1 25 R & I Home

232

MFC's
376 in 376

Extra 208
Stores Locations Stores

MFC' s

In

Extra

Locations

288 493 288 442

Direct Direct
To Restaurants To Restaurants

MFC's And MFC's And

Institutions Institutions

136 136
Restaurants Restaurantsi

And And
Institution! Institutions !
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As shown in Exhibit 5.4, Merced County has a total seating capacity
of 18.325. Using the 1975 host-area population figure of 45,000, there
would be 0.40 seats per person for the host-area population, assuming a

7 to 1 hosting ratio. After relocation, the numeber of relocatees in
Merced County would be 322,000. If it is assumed that the residents
have meals in their homes and relocatees are all residing in

congregate-care facilities and are served at dining facilities other

than residences, then there would only be 0.057 seats per relocatee.

Allowing 30 minutes per meal per person', the total time required to
feed all relocatees would be 8.77 hours, or 17.54 hours for two meals.

This does not take into account the time savings that would be obtained

through preparation of food in central kitchens as discussed in Section

5.2. Also this does not take into account the fact that it is not

necessary for all persons to be seated while eating as noted in the

above discussion of outdoor feeding. Exhibit 5.6 shows the nui;lber of

hours required to feed relocatees in restaurants, institutions, and mass

feeding centers if some relocatees stay in "Family Residences".

5.6 MEASURES FOR RELIEVING STRESS

The level of stress in the distribution system will depend on the
relation between the number of food preparation and serving facilities

available in the host area and the number of evacuees accepted by the

host area. One overall method of relieving stress in the delivery
system is not to rely on any single mode of delivery but to dcsign an

overall delivery system which makes use of each of the first four
delivery alternatives (and the fifth after the first four are exhausted)
in a balanced way. Then, if the stress imposed by one delivery

alternative were too great, its feeding volume could be reduced, and the
volume of another alternative increased as appropriate.

Regardless of these alternative tradeoffs, there are measures which

can be used for reducing stress in any particular alternative. These
measures are summarized below for each proposed alternative (Reference

2).

1. Family Residences.

a) Distribute mass feeding menus in advance to host-area
family residences accepting evacuees. Selection of .'s

feeding menus are included in general CRP food guidelincs

(Reference 2).

b) Recommend preparation of only two meals a day. Serve

one-dish meals when possible. Service one cold neal a diy
where appropriate.

'A somewhat conservative figure sug3ested by en:perts t;l.o h.'e rec-)t,'

conducted mass feeding e.xercises in California (CPfcrence 15).
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EXHIBIT 5.6

TIME REQUIRED FOR SERVING IN HOST AREA RESTAURANTS,

INSTITUTIONS AND MASS FEEDING CENTERS IN MERCED COUNTY

(With Some Relocatees Residing In Family Residences)

(Population In Thousands)

Multiple Of Relocatees Hours Required
Increase In Number Of Served In For Serving
"Family People In Restaurants, In Restaurants,

Residence" "Family Institutions Institutions
Population Residence" And MFC's And MFC's

46 332 17.54

2 92 276 14.58

3 138 230 12.15

4 184 184 9.72
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c) Make available additional preparation and serving hardware,

such as pots and pans, where necessary and where

appropriate.

d) Make available repair services for stoves, refrigerators,

etc.

2. Institution and Restaurant Prepnration.

a) Prepare simple and basic meals with minimum of choice.
Prepare one-dish meals where possible. Prepare only two

meals a day.

b) Arrange meal assembly equipment and personnel for

efficiency.

3. Cafeteria Service.

a) Provide sufficient cashiers to accept money or ration

tickets or to check identification cards. In most
cafeterias, the checkout is the limiting point in line.

b) Provide few choices of food to speed up progress through
the line.

c) Pre-allocate the portions, when efficient.

d) Use scramble system self-service, rather than straight-line

self-service when possible.

e) Establish guidelines for eating time at tables. r:any Army

facilities use 18-minute eating time.

f) Reduce space between tables and provide additicnal tables

and chairs where possible to provide seating space

consistent with greater throughput of cafeteria line.

g) At completion of meal, diners should deposit dishes and

silverware on assigned receiving trays at exit.

4. Sit-Down Service.

a) Consider using more efficient cafeteria service wherrver

possible.

b) Serve meal on one dish where possible.

c) Where possible, have a pickup station at which diners can

pick up their meal.

d) Establish guidelines for eating time. 18 ninutks iL ued

by many Army facilities.

5-13
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e) At completion of meal, diner should deposit dishes arid

silverware on an assigned receiving tray.

5. Commissary Preparation and Serving.

a) For ease of transportation with minimum cooling, prepnre

one-dish meals and transport in large vats or pots. 1,'hen

transporting individual meals, package to reduce cooling.

b) Serve cold meals once a day.

c) Adapt the most efficient kitchens for use as a commiszary.

d) Use efficient kitchens during off-hours; for exarple,

hospital kitchens when they are not being used to propare

resident meals.

6. General Measures.

a) Serve only two meals a day. Serve one-dish moals where
possible. Serve one cold meal a day where appropriate.

b) Use methods of mass preparation rather than individual

preparation; for example, prepare scrambled eggs rather

than fried eggs.

c) In all cases, the local chapter of the Americzin Red Cross

should be contacted to obtain the benefit of their mass

feeding experience.

5.7 SUMMARY

The two major channels through whhich food may be supplied to the

food preparers are (1) directly through the wholesale level of

distribution and (2) indirectly through the retail level of
distribution.

In general, ordinary channels of distribution should be iollcved as
much as possible. Institutional wholesalers would continue to suiply,

their normal customers, and grocery wholesalers should continue to

supply grocery stores. Family residences should continue to receive

their supplies through grocery stores. In addition, small re3taurnts

and small congregate-care facilites could also receive their o-jrplies

through grocery stores.

With the vast majority of the population horelesG, the r t.

proportion of all meals prepared in the ho, ie wi uioht I- .M

therefore, some of the grocery wholesalers with fc-. or )c ' .
host areas would ship food directly to fcod Frep rtrrs.
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Of the several methods of food preparation and servi'j, tie most
appropriate are family residences, institutions with kitchena,
restaurants, existing commissaries, ad hoc conmissaries, and outdecr
feeding. "Family Residences", because of the particular problems in
California, should be used as mu:h as possible. Outdoor feeding ia also
a suitable feeding mode in California where the climate is relatively
mild much of the year.

The high 7 to I hosting ratio in California poses special problems
for food delivery under crisis relocation conditions. If no evaouoes
are served in "Famiy Residences" and restaurants and institutions
served from 5 to 7 times as many people as they usually do, 550 to GCO
of each 700 relocatees would still have to be served in mass feeding
centers.

Several of the delivery alternatives discussed above, including
institutions and restaurants, require that people be transported to the
serving location. Even though the able-bodied could often walk to
feeding :enters, transportation would have to be arranged for the aged
and infirm. The greater the dependence on institutions, restaurants and
other centers for feeding them, the greater the potential stress on the
local transportation system. In California, the maximum use of "Family
Residences", as well as commissaries, would help to alleviate this
problem.
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6. TRANSPORTATION IMPLICATIONS OF ALTERNATIVE PLANS

6.1 INTRODUCTION

Under crisis relocation conditions, the major sources of food
supply in the United States will remain undisturbed. Thus, the chief
consideration is not whether food will be available, but whether it will
be accessible to the relocated population. The problems are not to be
expected in production and processing, but rather in transportation and
distribution. This is especially true in California where both the
evacuating population and food supplies will be moving long distances.
A preliminary feasibility study (Reference 13) estimates that the
average travel distance covered by relocatees will be approximately 200
miles. Evacuation movements over these distances will require

transportation support for the food distribution industry to stretch to
several times the travel distances normally encountered.

As long as the wholesale distribution centers located in the risk

areas are maintained, the local adjustment required to direct large
quantities of food to the host area need not interfere with the flow of
national supplies. These adjustments will, however, place a heavy
strain on the local food transportation system. Supermarkets generally
receive a minimum of one delivery of dry groceries each week from local
wholesalers, with more frequent deliveries of meat and perishable items.
A typical high-volume market may receive an average of four deliveries
of dry groceries per week and daily deliveries of meat and perishables.
Dry grocery deliveries are made by tractors and trailers owned or leased
by the supermarket chain or independent wholesaler, and driven by
company employees. Most meat and perishable deliveries are made in a
similar fashion. The extent of stress will depend on the increase in
distance traveled in order to supply goods to the host-area stores. The
measurement of this stress is described in more detail in the following
section.

6.2 ESTIMATING TRANSPORTATION STRESS

6.2.1 Findings of Existing Studies

One model used in past SYSTAN studies to estimate transpcrtntion

stress under crisis relocation conditions is a network model patterned
after the traffic assignment models currently used throuwhout the United
States in local and statewide transportation planning. This i.odel uses
a node-link representation of the local highway network, descriptions of
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the location and market shares of each major wholesaler serving an area,
and descriptions of the number and location of retail outlets in the
host and risk area served by each wholesaler to compute the number of
vehicle-miles and hours associated with a particular denand pattern.
This model had been used to estimate the increases in vehicle mileage
and time imposed on the food distribution system by crisis relocations
in several cities and states. The results of these analyses are
summarized in Exhibit 6.1. The transportation stress factor represents
the ratio of vehicle mileage required to support crisis relocation to
the vehicle mileage incurred under normal operating conditions. Thus, a
stress of 1.50 reflects a 50% increase in vehicle mileage under crisis
relocation conditions. Exhibit 6.1 shows that the regionwide
transportation stress factor exceeds 2.0 (i.e., vehicle mileage
requirements double) in the case of only one of the five regions
studied. In this single case, which encompassed the State of Colorado,
long evacuation distances, coupled with heavy concentration of normal
business in the Denver metropolitan area, caused vehicle mileage
requirements to triple under crisis relocation conditions.

Exhibit 6.1 also displays the transportation stress factors
associated with the individual wholesalers undergoing minimum and
maximum stress in each of the study areas. In general, the greatest
transportation stress was imposed on wholesalers serving a heavy
concentration of risk-area retail outlets, while wholesalers whose
normal range of operation encompassed host-area retail outlets
experienced minimal stress.

6.2.2 Application of the Transportation Stress !lndel to Californii

The model developed to measure transportation stress has been
revised to meet the specific requirements of this study of food
distribution in California. The revised model was used to predict the
transportation stress resulting from the shift in the demand for food
under crisis relocation conditions. Census population data gave both
normal existing demand and sales capacity. Major distributors reported
warehouse supplies, and other supplies were assumed to meet norm3l
demand. Post-relocation demands were predicted on the basis oi
population shifts and allocated to companies, and finally shipping
patterns were assigned to link supply and demand.

A network of 166 links connecting 85 nodes represented tha
California highway system (Exhibit 6.2). In addition to nodes at i ajor
intersections, a node in each county represented the populaticn conter
for that county. In lightly-populated areas, the same node could
represent both a highway junction and the population center, bt in
large urban areas, such as Los Angeles, separate nodes were uscd to
model distribution costs. Shipping was assumed to occur along
minimum-distance routes.

Major food distributors in California supplied most of th2 food
reaching relocatees. The location and capacity of he warehouses of

6-2
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EXHIBIT 6.1

COMPARISON OF TRANSPORTATION STRESS FACTORS FOR FIVE AREAS

R O RA NVEHICLE MILEAGE STRESS FACTORSi, REGION OR LOCATION OF ..

METROPOLITAN AREA MAJOR WHOLESALERS Total Least Stressed Most Stressed
Region Wholesaler Wholesaler

Detroit Detroit 1.92 1.20 2.62

San Jose San Francisco,
Oakland 1.18 1.11 1.56

Richmond Richmond,
Washington, D.C. 1.50 1.07 1.92

Colorado Springs Denver, Pueblo 1.75 I.58 2.92

Statc of Colorado Denver, Pueblo,
Grand Junction 3.04 1.46 7.45

NOTE: Transportation Stress Factor

Vehicle Mileage Under Crisis Relocation Conditions
Normal Vehicle Mileage
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these distributors were represented exactly in the model. Sales through
minor distributors and restaurants were assumed to come from additional
warehouses in Los Angeles and Oakland.

Demand was based on population census data and a retail delivery
rate of 30 pounds per person per week. Predicted normal total sales
were based on reported population by county in both risk and host areas.
Estimated sales from store counts were then adjusted for variation in
store size and location, and sales through miscellaneous suppliers were
predicted. Alternative crisis relocation plans were specified by giving
the post-relocation population in each county. The capacities of
host-area food supplies were increased (700% for stores, 400% for
restaurants and institutions) to reflect reasonable perfor;nance
limitations under conditions of vastly increased demand.

Supply and demand were balanced for each county and cempany. In
counties where sales exceeded demand, company sales were uniformly

lowered to match the demand. In counties where demand exceeded sales,
the excess demand had to be serviced from shipments direct to mass
feeding centers (MFC's). Companirs whose supplies exceeded total sales
shipped the excess directly to the MFC's, while companies whose sales
capacity exceeded supplies had to lower their sales in all counties, the
unmet demand again being serviced by shipments to MFC's.

In deciding which warehouses would ship to which stores, the
program treated each company as an independent problem. Host areas were
ranked by the added cost of shipping from the second nearest warehouse

instead of the nearest warehouse, and the stores were supplied in order
of increasing marginal cost. Thus, the algorithm uas cptimal for
two-warehouse companies, and near-optimal for multi-warehouse companies.

6.3 EVALUATION OF TRANSPORTATION ALTERNATIVES FOR CALIFORHIA

Food transportation requirements under crisis relocation conditions
in California are significantly affected by the state's high hostirng

ratios and unique geography.

The high hosting ratios mean that large quantities of food must be
moved from high-risk urban areas, where 94" of the food distribution
volume originates, to the host areas where people will be relocated.
Thus, California's high-risk to host-area population ratio imposes
stress on the transportation system in the movement of tcth people and
food.

Sixty-four percent of the population resides in Southern
California. The ratio of urban to rural (risk to non-risk) popul~t1on
is greater in Southern California than in Northern and Central
California. (See Exhibit 2.3.) Much of the rural arei of Southcern
California is quite arid and is sparsely populated. Consequentiy,
proximity hosting in much of Southern California, particularly RIvLrside
and San Bernardino Counties, results in relatively hicig hosting ratios.
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fir EXHIBIT 6.2

ROAD NETWORK

FOR FOOD DISTRIBUTION ANALYSIS

LEGEND:

*POTENTIAL DISTRIBUTION
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Uniform hosting throughout the state, on the other hand, means that a
substantial number of people (approximately 1% of the state's
population) would have to move from Southern California to Northern and
Central California. If risk-area warehouses are maintained, of course,
food supplies must also be shipped to the relocated population in the
northern and central parts of the state. This would add substantially
to the distance food must be carried and to the strain on equipment and
manpower resources.

The effects of four different hosting allocation patterns on
transportation resources were evaluated (see Section 2.3). Those four
hosting allocations were (1) the regional hosting plan of the California
Office of Emergency Services, (2) uniform hosting, (3) non-uniform
proximity hosting, and (4) proximity hosting/transport capacity
allocation (8=1 evacuation).

Using each of the hosting allocation plans noted above to
distribute population by host area county, three different altornntive
food distribution patterns were analyzed. These are '1) distribution
from risk area warehouses, (2) distribution from risk area with limited
intercompany diversion, and (3) distribution from risk area and
secondary host area warehouses. Each of these alternatives was
discussed in Chapter 4 and therefore, the discussion here will be
limited primarily to the transportation aspects of these alternatives.

Exhibit 6.3 summarizes the results of using each of these three
distribution alternatives in conjunction with the regional hosting plans
proposed by the California OES, while Exhibit 6.4 summarizes similar
findings for a uniform hosting strategy. Exhibit 6.4 also contains the
transportation stress factors associated with alternative proximity
hosting strategies.

6.3.1 Regional Hosting Plans of California OES.

When compared with normal distribution patterns, each of the three
distribution alternatives considered in conjunction with the regional
hosting plan proposed by the California OES required approximately twe
the ton-miles needed to supply food to the California population.

1. Distribution from Risk-Area lirehousPs. Under this
alternative all major grocery wholesalers and instituticnal
suppliers continue to operate risk area warehouses, supIly
increased quantities to host area stores, restaurants and
institutions or mass feeding centers. It is assu.:cd thit
grocery wholesalers serve only their own host-arca stores.
Those wholesalers with very few host-area stores will suLpply
mass feeding centers. It can be seen from Exhibit 6.3 thzt
the resulting stress factor is 2.0, that is, that tke number
of ton-miles reeded to meet the revised popiilation allocatioii
doubles. Store throughput drops significantly from 75% of the
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total volume under normal conditions to 57% under crisi5
relocation conditions. Approximately 27% of the food would be
distributed through mass feeding centers.

2. Distribution from Risk-Area WarehouSes with Limited
Intercompnny Diversion. This alternative is the same as (1)

above except that grocery chain warehouses which serve no or
very few host-area stores ship to another chain's host-area

stores. For the alternatives considered, Ralph's, which has

few host-area outlets, would deliver to Safewny's stores as
well as mass feeding centers; also, Lucky's Vacaville

warehouse would supply United Grocers' Northern California

stores as well as mass feeding centers. Exhibit 6.3 shows
that transportation stress for this alternative is 1.9, and

that total tons shipped to stores are approximately 61M of the

total foodstuffs shipped in California. This appears to be

the best of the alternatives examined since it has the lowest
transportation stress factor and the highest percentage

shipment to stores. Only 12% of total food shipments are

distributed directly to mass feeding centers. Because of the
promise of this alternative, it has been incorporated in the
prototype plans presented in Volume II of this report.

Exhibit 6.5 contains a county-by-county summnary of the
distribution patterns followed by each major food warehouse in

California under this alternative. The "Store sales factor"
listed in this Exhibit is a planning factor indicating the

amount by which the warehouse should increase its shipoents to

stores in the identified county. The associated
transportation stress factor is listed for each supplier and

county, and an estimate is provided of the number of

additional tractors, trailers, and drivers needed to

accommodate this stress.

3. Distribution from Risk-Area and Secondary lost Area
Warehouses. This alternative allows some diversion of

supplier shipments to a secondary host-area warehouse.

Secondary warehouses would be operated by some of the
workforce transferred from the risk-area warehouses. The

transportation stress factor is 2.0 which is the same as under

alternative I above. Approximately 50% of total foodstuffs

shipped would go to stores while 23% would go to mass feedua

centers.

4. Sensitivity Analysis--Store Cnnncity PluS anr Iiruc z).
Changing store capacity by 10% had almost no effect on trans

portation stress. An increase in the volume shippcd to storos,

however, reduces the volumes sent to mass feed-:ig canters.

o-7
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SUMMARY EXHIBIT 6.3

SUMNARY OF TRANSPORTATION STRESS RESULTS FOR CALIFORN;IA

BASED ON REGIONAL HOSTING PLAN OF CALIFORNIA OES

________ DISTRIBUTION ALTERNATIVE
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6.3.2 Uniform Hosting Allocation

1.

Under tle uniform hosting allocation, transportation
stress factors approach 3.0. That is, distribution distances
are nearly three times normal distances, and 50 percent higher
than the distances required by the regional hosting strategy.
This increase in transportation stress reflects the longer
evacuation distances required when areas threatened by
potential fallout (but not by blast) are treated as risk
areas.

1. Distribution from Risk-Area WarehousPs. Exhibit 6.4
shows that the resulting transportation stress
factor under this alternative is 2.9, and that store
throughput drops significantly from 75% of the total
volume of food distribution to 51%. Approximately
33% of the food would be distributed through mass
feeding centers. Appendix C breaks down the
individual stress factors by supplier and county,
and estimates tile number of additional tractors,
trailers, and drivers needed to accommodate the
additional distribution distance.

2. Distribution from Risk-Area with Limited
Intprcompany Diversion. Exhibit 6.4 shows that
transportation stress for this alternative is 2.730,
and that total tons shipped to stores are
approximately 65% of total foodstuffs shipped in

California. Shipments to mass feeding canters are
19% of total food shipments.

3. Distribution from Risk-Area and Secondary Hst Arp-
Warehouses. The transportation stress factor under
this alternative is approximately 2.9.

4. Sensitivity Analysis--Store Capacity Plus nnd linus
In*,. Changing store capacity had very little effect
on transportation stress.

6.3.3 Non-Unlform Proximity Hosting

Under this hosting allocation, a larger proportion of evacuees will
be hosted in counties near the risk areas. This has the effect of
increasing the hosting ratio in San Bernardino and Riverside Counties to

approximately 12 to 1. This hosting alternative also decreasCs th2
distance food must be transported from risk-area warehouses to he
relocation population compared with the Uniform Hosting alt.rnntive.
Annual ton-miles are decreased 2V and the total volume shipped to -7,iss

feeding centers in the state is increased by 11%. The trznrportatiun
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EXHIBIT 6.4

TRANSPORTATION STRESS RESULTS FOR CALIFORNIA

FOOD DISTRIBUTION BASED ON ALTERNATIVE HOSTING ALLOCATION PATTERNS
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Exhibit 6.5: SUMMARY OF REVISED WHOLESALE-RETAIL DISTRIBUTION PATTERNS

PLAN FOR ALPHA BETA VAPEHOUSE IN LA HABRA PLAN FOP FLEMIPG WPPEHOUSE IN FPEPONT

Stress level is 1.631 Stress level is 1.208

20 additional drivers needed

Store sales factors:
Store sales factors: Sacramento 2.8

San Diego 8.0 Santa Clara 4.8

Riverside 8.0 Contra Costa 5.1
San Bernardino 8.0 Alameda 3.7
Ventura 6.0 Merced 5.1

Tulare 6.7 (1) (2) Stanislaus 4.0

Napa 3.7
Shipments to mass feeding centers (tons/wk) Marin 4.3

Orange 4680 Santa Cruz 4.8
San Diego 601 Sonoma 3.1

Sain Joaquin 4.4
PLAN FOP ALPHA BETA WIAREHOUSE IN ILPITAS Solano 3.7

Stress level is 1.193 PLAN FOP LUCKY'S WAREHOUSE IN VACAVILLE

Store sales factors: Stress level is 2.455

Santa Clara 5.2 57 additional tractors needed
Alameda 4.0 115 additional trailers needed
Fresno 7.2 302 additional drivers needed
San Benito 5.2
Santa Cruz 5.2 Store sales factors:
Sonoma 3.3 Santa Clara 5.2

Solano 4.0 Alameda 4.0

Tulare 6.7 (2) Madera 5.2 (2)

Stanislaus 4.3
Shipments to mass feeding centers (tons/wk) Monterey 5.2

San Luis Obispo 2095 Manin 4.7
United Grocers stores in:

PLAN FOP CERTIFIED GPOCERS WAPEHOUSE S-wnta Clara 3.8
IN LOS ANGELES Fresno 5.1 (3)

mcdoc 3.2
Stress level is 2.284 Kern 5.5

30 additional tractors needed Madera 3.7
67 additional trailers needed Maripo a 3.8

195 additional drivers needed Humboldt 2.5

San Benito 3.7
Store sales factors: Lake 3.2

San Diego 8.0 Merced 4.0
Alameda 4.0 Monterey 3.8
Fresno 7.2 Tehama 2.8
Kern 7.6 Shasta 2.9

Inyo 6.6 Harin 3.4
Mono 6.6 San Luis Obispo 4.9
Riverside 8.0 Santa Cruz 3.7
In'perial 8.0 Sonoma 2.4 (3)
San Bernardino 8.0

San Luis Obispo 6.7
Santa Barbara 6.9

Ventura 8.0
Tulare 6.7

Shipments to mass feeding centers (tons/wk)

Santa Barbara 506
Ventura 2577

I nurrally served at least partially by another warehouse
(121 served partially by another warehouse of the same cerpZsny
(3) served partially 1y a warehouse of another company
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Exhibit 6.5: SUMMARY OF REVISED WHOLESALE-RETAIL OITRIBUTION PATTERNS
(continued)

PLAN FOR RALPH'S WAPFHOUSE IN COMPTON PLAN FOR SAFEWAY WAREHOUSE
IN SANTA FE SPRINGS

Stres.i level is 2.067
63 additional drivers needed Stress level is 1.164

Store sales factors: Store sales factors:
Safeway stores in: Orange 6.3 (2)

Santa Clara 4.1 Los Angeles 6.3
San Diego 6.3 (3) Riverside 6.3
Fresno 5.6 San Bernp'-ino 6.3 (3)
Kern 6.0 Ventura 6.3
Kings 5.3
San Bernardino 6.3 (3) PLAN FOP SAFEWAY WAREHOUSE IN SAN DIEGO
Monterey 4.1
Santa Barbara 5.4 Stress level is 1.614
Santa Cruz 4.1 4 additional drivers needed
Tulare 5.2

Store sales factors:
PLAN FOR SAFEHAY WAREHOUSE IN SACRAMENTO San Diego 6.3 (3)

Imperial 6.3
Stress level is 1.027

PLAN FOR UNITED GROCERS WAREHOUSE IN FRESNO
Store sales factors:

Inyo 5.2 (1) Stress level is 0.298
Mono 5.2 (I)
Acador 3.5 Store sales factors:
Merced 4.3 Fresno 5.1 (3)
Stanislaus 3.4 Kings 4.9
Butte 2.3
El Dorado 3.4 PLAN FOR UNITED GROCERS WAREHOUSE
Plumas 3.4 IN RICHMOND
Tehama 3.0
Shasta 3.2 (2) Stress level is 1.932

25 additional drivers needed

PLAN FOR SAFEWAY WARFHOUSE IN RICHMOND
Store sales factors:

Stress level is 2.855 Sacramento 2.1 (1)
95 additional tractors needed Alameda 2.9

190 additional trailers needed Calaveras 3.7
321 additional drivers needed Placer 3.1

Mono 4.8 (1)
Store sales factors: Colusa 1.7

Orange 6.3 (1) (2) Nevada 3.1
Alameda 3.2 Amador 3.2 (1)
Calaveras 4.1 (1) Yuba 1.7 (1)
Placer 3.4 (1) Napa 2.9
Del Norte 2.1 Butte 2.1 (1)
Humboldt 2.7 El Dorado 3.1 (1)
Nevada 3.4 (1) Plumas 3.1 (1I
Lake 3.5 Sierra 3.2 (II
Napa 3.1 Sonoma 2.4 (1) (3)
Shasta 3.2 (1) (2) Tuolumne 3.8 (1)
Sonoma 2.6 San Joaquin 3.5 (1)I

Tuolumne 4.1 (1) Mendocino 3.2 (1)
San Joaquin 3.8 (1) Solano 2.9 I)
Laessen 3.5 (I) Tulare 4.8 (il (21
Mendocino 3.5 Trinity 2.9 (1)
Solano 3.2 (I) Glenn 2.6 (1)
Glenn 2.8 (l) Yolo 2.9 (1)
Siskiyou 3.2 (1) Siskiyou 2.9 (1)
Sutter 1.2 (I) Sutter 1.1 (1)

(1) normally served at least partially by another warehouse
(2) served partially by another warehouse of the same company
(3) served partially by a warehouse of another company
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Exhibit 6.5' SUMMARY OF REVISED WHOLESALE-RETAIL DISTRIBUTION PATTERNS
(continued)

PLAN FOR LUCKY'S WARFHOVSE IN BUENA PARK PLAN FOR MARKET WHOLESALErS WAPEHOUSE
IN SACRAMENTO

Stress level is 5.991
851 additional tractors needed Stress level is Z.1S5
1703 additional trailers needed 7 additional drivers needed
1819 additional drivers needed

Store sales factors:
Store sales factors: Fresno 2.3 (1) (2)

Sacramento 3.0 Calaveras 1.6
Fresno 7.2 (1) Placer 1.4
Madera 5.2 (i) (2) Colusa 0.7 (1)
Riverside 8.0 Nevada 1.4
San Bernardino 8.0 Amador 1.4
Sonoma 3.3 (1) Yuba 0.8
San Joaquin 4.8 (1) Stanislaus 1.4 (1)
Solana 4.0 (1) Butte 0.9 (I)

Ventura 8.0 El Dorado 1.4
Plumas 1.4 (I)

Shipments to mass feeding centers (tons/wk) Sierra 1.4
Sen Diego S512 Tuolumne 1.6 (1)
Riverside 6013 San Joaquin 1.5 (11

Imperial 1222 Tulare 2.1 (2)
San Bernardino 1381

PLAN FOR MARKET 14HOLESALERS WAPEHOUSE

PLAN FOR MAPKET BASXET WARPEHOUSE IN SANTA ROSA
IN LOS ANGELES

Stress level is 2.631
Stress level is 4.977 4 additional tractors needed

54 additional tractors needed 4 additional trailers needed

134 additional trailers needed II additional drivers needed
149 additional drivers needed

Store sales factors:
Shipments to mass feeding centers (tons/wk) Alameda 1.3 (I)

Kern 2015 Mariposa 1.7 l)

Inyo 167 Lake 1.4 (1)
San Bernardino 1772 Merced 1.7 (1)
San Luis Obispo 451 Napa 1.3
Santa Barbara 997 Marin 1.5

Sonoma 1.0 (1)
PLAN FOR MARKET WHOLFSALEPS WAREHOUSE Mendocino 1.4 (1)

IN FRESNO Solano 1.3 (1)
Tulare 2.1 (I (21

Stress level is 1.411 Trinity 1.3 (2)
Yolo 1.3 (1)

Store sales factors:
Fresno 2.3 (2) PLAN FOR MARKET WHOLESALERS WAREHOUSE
Kern 2.4 IN PEODING
Kings 2.1
San Luis Obispo 2.1 Stress level is 0.823

Store sales factors:
Modoc 1.4 (1)
Del Norte 0.8
Humrboldt 1 .1 (1)
Tehama 1.2 (1)
Shasta 1.3 (1)
Lassen 1.4 (1)
Trinity 1.3 12)
Glenn 1.1 (I)
Siskiyou 1.3
Sutter 0.5 (I)

(1) normalIV served at least partially by another warehouse
12) served partially by another warehouse of the some company
(3) served partially by a warehouse of another company
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Exhibit 6.5: SUMMARY OF REVISED WHOLESALE-RETAIL DISTRIBUTION PATTERNS
(cont I nued)

PLAN FOP UNITED GPOCrS WAqEHOUSE PLAN FOP PESTAUPANT AND INSTITUTInNAL
IN SACRAMENTO WARF.IOUSES IN SOUTl PN CAL!FOPNIA

Stress level is 2.533 Stress level is 3.318
12 additional tractors needed 369 additional tractors needed
19 additional trailers needed S54 additional trailers needed
41 additional drivers needid 10:4 additional drivers needed

Store sales factors: Shipments to mass feeding centers (tons/wk)
Stanislaus 3.1 (1) Santa Clara 247
Lassen 3.2 Los Angeles 1674
Tulare 4.8 (1) (2) Placer 309

San Benito 101
PLAN FOP VONS WAPEHOi19E IN EL MONTE Monterey 405

Butte 1127
Stress level Is 1.781 El Dorado 731

30 additional drivers needed Plumas' 239
Tehama 467

Store sales factors: Shasta 1230
San Diego 7.6 Santa Cruz 1221
Riverside 7.6 Tuolumne 361
San Bernardino 7.6 San Joaquin 921
Santa Barbara 6.6 Lasson 253

Solano 540
PLAN FOP RESTAURANT AND1 rNSTITUTIONAL Ventura 735

WAPEHOUSES tl NOTtEPN CALIFORNIA Tulare 26,3
Trinity 169

Stress level is 1.133 Glenn 290
Yolo 9:0

Shipments to mass feeding centers (tons/wk) Siskiyou 462
Sacramento 26 Sutter 233
Contra Costa 97 PLAN FOR OTHEPS WAREHOUSES
Alameda 450 IN 1C.CTHERP CALIFORNIA
Fresno C608
Calaveras 220 Stress level is 1.058
Modoc 141
Placer 439 PLAN FOR OTHEPS WAREHOUSES
Mono 76 IN SOUTHEPN CALFOPNIA
Madera 366
Colusa 127 Stress level is 2.238
Mariposa 142 19 additional tractors needed
Del Norte 129 29 additional trailers needcd
Humboldt 1125 228 additional drivers needed
Nevada 391
Kin~s 1143
Amador 189

Lake 332
Yuba 25S
Morced 934
Stanislaus 530
Alpine 5
Napa 204
Son Mateo 13
Matin 16
Sierra 45
Sonoma 1260
lendocino 852

(1) normally served at least partially by another warehouse
(2) served partially by another warehouso of the same company
(3) served partially by a warehouse of another company
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stress factor is reduced to approximately 2.1 but the additional strain
on congregate care facilities and mass feeding centers in San Bernardino
and Riverside Counties would be considerable.

6.3.4 Proximity Hosting/Transport Capacity (AsSumos 30% r-lncation)

Under this hosting allocation, ton-miles are 42% less than for the

Uniform Hosting allocation. Shipments to mass feeding centers increase

by 39% statewide. Transportation stress is reduced to 1.83. One of the
major problems with this hosting allocation is it results in hosting

ratios of 17 to I in San Bernardino ard Riverside Counties with a

consequent heavy strain on congregate care facilities and mass feedins

centers.

6.4 METHODS OF RELIEVING TRANSPORTATION STRESS

As part of earlier studies (References 2, 6 and 12), distribution
managers for major food wholesalers serving five different metropolitan

areas of the United States were interviewed at some length regarding
potential measures that might be employed to ease the transportation
stress imposed on the food distribution system by a crisis relocation.

Similar interviews were carried out with major food wholesalers in
California. Most of the distribution managers interviewed felt that the
vehicle mileage covered by the truck fleets in making local deliveries

could be doubled under emergency conditions; additional increases would
require additional equipment. The larger food distributors interviewed
indicated a willingness to lease additirnal equipment in time of

emergency. This is their current practice when demand surges or
emergencies render their truck fleets inadequate. Additional strategies

for increasing truck and driver productivity include:

1. Relaxing Regulatory Constraints.

a) Relaxing union and DOT driver restrictions

b) Ignoring over-the-road weight limitations

2. Improving Utilization of Existing Equipment.

a) Relaxing maintenance requirements

b) Minimizing downtime

c) Shipping only full-pallet commodity loads

d) Eliminating light loads

e) Shipping only necessary commodities
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3. Obtaining Additional Equipment and Drivers

a) Leasing equipment

b) Using incoming equipment from manufacturers

c) Commandeering additional drivers and equipinent from le.s
critical sectors of the economy

Each of these strategies, discussed in detail in lneqcts of thp Crisis

Relocation Strategy on Transportation Systems (Reference 17), is briefly
reviewed in the following paragraphs.

1. Relaxing Regulatory Constraints. Relaxing union and DOT
restrictions on the length of time a driver may spend at the

wheel during a tour of duty (consistent with safety

precautions) would increase driver availability, while wiiving

truck weight limitations would improve vehicle utilization.

2. Improving Utilization of Existing Equipment. Existing

equipment is not fully utilized, and additional vehicle-hours

may be realized over short periods by cutting back on

maintenance procedures. By ignoring brand differences and

loading only full-pallet loads of specified items, additional
savings of from one to three hours per trip may be attained at
the warehouse loading dock.

Another means of improving vehicle utilization Under emergency

conditions is to ship only essential items. Every retail
grocery store and grocery wholesaler carries many items which

would not be required for survival under crisis relocation or

postattack conditions. The identification of non-essential
items is not simply a matter of separating food and non-food

items and shipping only food items to host-area outlets.
While some non-food items carried by grocers are clearly not

essential to survival (e.g., toys, hairspray, and tobacco
products), many other items in this classification will

contribute significantly to the well-being of the evacuated

population (e.g., aspirin, toilet tissue, and detergents).

Food distribution and transportation guidelines prepared by

SYSTAN contain a suggested listing of essential and
non-essential commodities, classified according to wholesaier

inventory categories (Reference 17).

Trucks and drivers making deliveries from food mznufn:turors
to wholesale distribution warehouses might be induc2d to rz'zke

local shipments from the warehouse to the host area as part of

tl.eir return journey to the manufacturer. Many manufacturers

currently arrange to have their trucks backhaul other
commodities on the return journey as a matter of course, so

the use of these trucks in local food shipments woald rcqure

an assessment of relative shipment priorities.

6-10
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Equipment utilization may also be increased by dropping

trailers at host-area locations, especially mass feeding

centers where unloading may be slow, and returning for a

second load.

3. Obtaining Additional Drivers and Equipment. One obvious means

of coping with the transportation stress imposed on the food
distribution system by a crisis relocation is to s2cure the

use of drivers and equipment from other, less critical sectors
of the distribution community. This approach is currently

practiced on a small scale by most food distributors, who

typically lease additional equipment when demand surg-os or

emergencies render their truck fleets inadequate. Curing the
recent truckers' strike in California, several of the grocery

chains interviewed indicated they obtained the services of

outside carriers. Under emergency conditions, additional
vehicles and drivers might also be obtained on a somewh.t

larger scale from the household moving industry and from
manufacturing firms shutting down for the duration of the

crisis.

6.5 INTERPRETING TRANSPORTATION STRESS MEASUREMEtTS

Since existing equipment is not used to capacity, it is necessary
to estimate the additional usage that may be obtained from this
equipment before additional drivers and equipment are necessary.
Estimates for the requirements for additional drivers and equipmoent have

been made in existing studies (References 2 and 17). Exhibit 6.5 lists
the estimated range of increase of driver and vehicle productivity

associated with each of the labor- and equipment-saving measures
proposed above. Some of the proposed measures would have the effect of
increasing vehicle productivity without increasing driver productivity

(i.e., relaxing maintenance requirements), while other measures (i.e.,
relaxing union and DOT restrictions) would primarily increase drive-
productivity, and still others (i.e., relaxing weight restrictions)

would improve both driver and vehicle productivity. Exhibit 6.5 sho,3
that the average potential increase in driver productivity is 51%, while

the average increase in productivity possible for existing food
transportation vehicles is 112.5%. This figure could range from TC,, to

149%, depending on existing vehicle down time.

Exhibit 6.6 charts the rough results of Exhibit 6.5 as a function
of different transportation stress factors. On the averag._, a

transportation stress factor of 2.5 (i.e., a 150% increase in vehicle

mileage) would require an influx of 18% more vehicles and 71% rore

drivers from other sectors of the economy. These estirates ,11 w fr no

attrition in the existing driver force in the face of emergencies, ard

assume that the length of the crisis relocation period will be
relatively short (one to two weeks). Although Exhibit 6.G LJ,. pro,,ar. J

from rough estimates of the likely impact of differont 'osurcs er
improving distribution system productivity, it confirms tt:o of the w,-),'r

b - 1
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EXHIBIT 6.6

SUMMARY OF POTENTIAL PRODUCTIVITY INCREASES

ESTIMATED PERCENT INCREASE IN EFFICIENCY

EMERGENCY MEASURE Vehicle Time Driver Time
Mid- Mid-

LowerRange per Lower Range Upper.

REGULATORY CONSTRAINTS

Relaxing Driver Restrictions .. .. .. 18% 20%. 22%

Relaxing Weight Limitations 4% 6% 8% 4% 6% 8%

EQUIPMENT USE

Minimizing Down Time 37% 54% 71% .. .. ..

Relaxing Maintenance Requirements 15% 17.5% 20% .. .. ..

Eliminating Light Loads 5% 10% 15% 5% 10% 15%

Shipping Only Full-Pallet Loads 5% 10% 15% .. .. ..

Shipping Only Necessary

Commodities 10% 15% 20% 10% 15% 20%

TOTAL 76% 112.5% 149% 37% Si% 65%

(Source: Reference 2)
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intuitive observations of distribution managers regarding emergency

operations under crisis relocation conditions:

1. Driver availability is likely to be more critical than vehicle

availability. That is, more additional drivers than vehicles
are required to meet a specified increase in vehicle mileage.

2. The existing distribution system can support a doubling of
vehicle-miles for short periods of time without requiring

additional transportation equipment.

The relationships of Exhibit 6.6 have been used to compute the
additional number of food trucks and drivers needed to accomplish a
relocation in California. Exhibit 6.4 has summarized these numbers on a
warehouse-by-warehouse basis for major food distributors under a uniform
hosting allocation. This exhibit shows that a total of 3320 tractors,

7422 trailers, and 9143 drivers would have to be diverted from less
critical sectors of the economy to distribute food under crisis
relocation conditions.

6.6 MEETING ADDITIONAL EQUIPMENT NEEDS

Of a total of nearly 1,000,000 trucks currently registered in
California, 600,000 are dedicated to specific purposes such as
construction, forestry, mining and manuflcturin1g, leaving 400,000
primarily used to haul general cargo. Of these 400,000 trucks,

approximately 225,000 are already used by California agriculture. In

addition, approximately 95,000 of the 400,000 are small pickups and
parcel trucks that are unsuited for intercity cargo transport. This
leaves a total of 80,000 general cargo trucks large enough to be

employed efficiently in making intercity food shipments (1978 CenlIs of
Transportation and Reference 13). Many of these trucks are already
carrying what would be considered essential cargo under crisis
relocation conditions. A past SYSTAN survey (Reference 12) esti-iated

that 62% of all intercity truck ton-miles and 51% of all intracity
ton-miles were consumed in delivering essential cargo.

Conservatively assuming that 62% of the 80,000 larger cargo trucks

in California are currently engaged in delivering essential goods, 31''
or 30,000 vehicles could be diverted from less criticzl sectors of the

economy in an emergency. Exhibit 6.5 estimates that 1,491 tractors and
2,815 trailers (20,000 to 40,000 pound capacity) will have to .e n,ded
to the existing wholesale food distribution fleets to deliver food from
risk-area warehouses to host-area evacuees. Thus, there appenrs to be

more than enough vehicles in less critical sectors of the eccror.y to
meet food distribution needs under crisis relocation con:itin3. The
problem under these conditions is not likely to be lack of ',c.icles, but

rather the identification, organization, and coordination of surlu3
vehicles so that they are in the right place at the right tim?. In a
separate study (Reference 20), SYSTAN has prepared a vidcotzpe and
workshop guidance materials designed to encourage the transt-ertatia

". , - .



EXHIBIT 6.7

RANGE OF ADDITIONAL DRIVERS AND EQUIPMENT
ASSOCIATED WITH TRANSPORTATION STRESS FACTORS

200
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TRANSPORTATION STRESS FACTOR

(Source: Reference 2)
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industry to work with civil defense officials in planning for the
emergency use of transportation equipment.

In addition to planning for the emergency use of trucks and
trailers, it appears that some railcars can also be diverted from less
critical uses in time of emergency.

In an earlier study (Reference 17), it was determined that 41," of
all intercity rail ton-miles were accounted for by essential cargo.
Each rail boxcar can carry about 1-1/2 times the volume carriad by truck
semi-trailers with a 40,000 pounds capacity. Southern Pacific has about
40,000 boxcars in its system, some of which could be s~cured to relieve
transportation stress on the food distribution system.

i.
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APPENDIX A: POPULATION
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APPENDIX A-2 (Continued)

POPULATION DATA FOR NON-UNIFORM-TRANSPORT CAPACITY HOSTI[IC PLAN

kyopulation in Thousands)

1975 RELOCATEES RESIDENT &

POPULATION ASSUMING NON- RELOCATEE
COUNTY UNIFORM HOSTING POPULATION

NORTHERN CALIFORNIA:

Modoc 8 0 8
Siskiyou 35 0 35
Del Norte 16 0 16

Humboldt 104 0 104
Trinity 10 0 10
Shast- 88 0 88
Plumas 14 49 63
Tehama 32 0 32

SAN FRANCISCO PROXIMITY:

Mendocino 58 0 58

Lake 26 306 332

Glenn 19 207 226

Colusa 13 154 167

Butte 117 103 220

Sierra 3 9 12

Nevada 34 119 153

Sutter 46 260 306

El Dorado 59 141 200

Ainador 15 240 255

Calaveras 16 256 272

Santa Cruz 148 1,043 1,191

CENTRAL CALIFORNIA:

Alpine 1 0 1

Mono 7 0 7

Tuolumne 26 44 70

Mariposa 8 8 16

Madera 46 394 440

San Benito 20 15 35

LOS ANGELES PROXIMITY:

Inyo 17 65 82
Tulare 208 1,973 2,181
San Luis Obispo 128 756 884

TOTAL: 1,322 6,142 7,464
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APPENDIX TABLE B-i

ESTIMATED PRODUCTION. DISTRIBUTION AND CONSUMPTION

OF MEAT IN CALIFORNIA

Total
From California California

Imports Out-of-State Production Consumption
tisuoi and

ources of Spply
Volume in Short Tons

Liveweight 275,000 2,936,000 1,364,000 4,575,000

Dressed Weight 165,0 c 1,7,2 ,,,e 818,000 2,745,0 00b

Retail Weight 132,000 1.410,000 654,000 .2,196,00DOf

Percentage Share 6% 64% 301. 100,

Meat Alternates 16,000 176,000 83,000 275,000

148,000 1,586,000 737,000 2,471,000

Total
malifornia To Other California

Consumption Exports States Production

Production and Distribution

Volume in Short Tons

Liveweight 1 ,364 000d 16,000a _,0 e ,38,00,

Dressed Weight 818,000 10,000 828,000

Retail Weight 654,000 8,000 662,000

Percentage Share 99% 1% -0- 100%

Meat Alternates 83,000 4,000 38,000 125,000

737,000 12,000 38,000 78,000

a Liveweight basis, 1976. Data from Exports of' Agricultural Commeodities Grown
or Produced in California. Fiscal Year a arnd 177, California .rop and
Livestock Reporting Service, USDA and California Department of Food and
Agriculture, Sacramento, California, April, 1978, Page 14.

bDressed weight varies with each type of livestock and from year to year, but

here a weighted average of 60% of lveweight is used. Retail weight is cal-
culated at 80% of dressed weight. This data is based on information from tne
American Meat Institute, Washington, D.C.

C Based on National Food Situation, NFS-161 Economic Research Service, 0.S.

Department of Agriculture, September. 1977, Page 25. rrocrts based on 6'1
of available supplies (consumption).

d Balance

eThis figure is net. Out-of-state shipments to California includes shipment
of live animals into and out of the state. In 1977, for example, 1,72Z,000
head of cattle and calves were shipped into California and 343,000 were
shipped out to other states. A substantial number of hogs and sheep and
lambs are also shipped into California from other states. These shipments
of live animals to California from other states account for about one-frftn
of all California's meat consumption. In addition, a substantial quantity
of dressed or halves and quarters of beef, as well as poultry, come into
California from other states.

Based on four Pounds per capita per week. Meat 3lternates based on 0.5
pounds per capita per week. Source: JSDA, N4ational rood Review %FR-3,
Economics, Statistics, and Cooperatives Service, jSDA, asineton, DJ.S
June 1978, Page 54.
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APPENDIX TABLE B-i (Continued)

ESTIMATED PRODUCTION, DISTRIBUTION AND CONSUMPTION

OF EGGS IN CALIFORNIA

Total
From California California

Imports Out-of-State Production Consumption

Consumption and
Sources of Supply

Volume in Short Tons -0- -0- 379,000 379,900

Percentage Share 0% 0% 100% 100%

Total
California To Other California
Consumption Exports States Production

Production and Distribution

Volume in Short Tons 3 79 ,00 0b 5,000 a  176,00 0c 560,000a

Percentage Share 68% 1% 31% 100%

a Data from Exports of Agricultural Commodities Grown or Produced in California,

Fiscal Year 1976 and 1977, California Crop and Livestock Reporting Service,
USDA and California Department of Agriculture, Sacramento, California, April
1978.

b Based on 0.69 pounds per week or 35.88 pounds per year, and the 1975

California population. See National Food Review, Economics, Statistics and
Cooperatives Service, USDA, June 1978, page 54.

c Balance.

A*i



APPENDIX TABLE BI (Continued)

ESTIMATED PRODUCTION, MISTRIBUTION AND CONSUMPTION

OF MILK IN CALIFORNIA

Total
From California California

Imports Out-of-State Production Consumption

Cons t and
Sources of Supply

Volume in Short Tons -0- 29,000 b 2,890,000 2 ,919 ,000a

Percentage Share O 1% 99% 100.

Total
California To Other California
Consumption Exports States Production

Production and Distribution

Volume in Short Tons 2,890,000 -0- 29,000 2 ,919 ,000a

Percentage Share 99% 0! I% lO0%

a Class I products only (primarily fluid milk and cream). Class I products

generally account for roughly half of the total milk produced in California.
There is very little shipment of Class 1 products into or out of California,
although there is some Shipment of Class 4 products; milk for drying as well
as some butter is shipped out of state and some hard cheeses are shipped in.
Per capita consumption of Class 1 dairy products in California in 1975 was
128.6 quarts (@ 2.15 pounds per quart) or 276.49 pounds per capita. Source:
McEwen, J.H,, California Dairy tndustry Statistics, 1976, California Crop
and Livestock Reporting Service, California Department of Food and Agriculture,
and USDA, Sacramento, California, 1977, page 72.

b Product Classes 1, 2 and 3; actual 1975 California commercial milk production

was approximately 5,354,000 short tons. The 1975 per capita consumption of
Class I products was 276.49 pounds (5.32 pounds per week). Class 1, 2 and 3
milk and milk products consumption in California was 340.2 pounds. (California
Dairy Industry Statistics, 1976, California Crop and Livestock Reporting Service,
USDA, and California Department of Food and Agriculture, Sacramento, 1977,
pages 13 and 72.) The national average per capita consumption is 329.3 pounds.
%mational Food Review, NFR-3, Economics, Statistics and Cooperatives SErvice,
USDA, June 198, page 54.) In addition to the products in Class 7, 2 and 3, a
substantial amount of milk goes into Class 4 products, which include hard cheeses
and powdered milk. Class 1, which is primarily fluid milk, is only about 50t
of total commercial milk production.

California imports some cheeses (not Class I) from abroad and brings in some
from other states, while shipping some butter and powdered milk. Overall,
however, there is an approximate balance between California's production and
consumption of milk and other dairy products. The shipment into and out of
state of Class 1 products are estimated at one percent of production on a
product weight basis. Precise figures on into and out-of-state shipment are
not available from California Crop and Livestock Reporting Service.

I',
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APPENDIX TABLE B-i (Continued)

ESTIMATED PRODUCTION, DISTRIBUTION AND CONSUMPTION

OF CEREALS IN CALIFORNIA

Total
From California California b

Imports Out-of-State Production Consumption
Consumpton and
Sourcs fSiupply

Whole Grain Volume
in Short Tons

Rice -0- -0- 94,000 94,000

Wheat -0- 1,173,000 368,000 1,541,000

Total -0- 1,173,000 462,000 1,635,000

Flour Volume in
Short Tons

Rice -0- -0- 84,000 84,000

Wheat -0- 868,000 272,000 1,140,000

Total -0- 868,000 356,000 1,224,000

Percentage Share

Rice 0% 0% 100% 100%

Wheat 0% 76% 24% 100%

Total 0% 71% 29% 100%

Total
California To Other California
Consumption Exportsa States c Productiona

Production and Distribution

Whole Grain Volume

in Short Tons

Rice 94,000 481,000 934,000 1,509,000

Wheat 368,000 1,469,000 -0- 1,837,000

Total 462,000 1,950,00 934,000 3,346,000

Flour Volume in
Short Tons

Rice 84,000 432,000 842,000 ,25,0C0

Wheat 272,000 1,087,000 -0- 12359,0C0

Total 356,000 1,519,000 e42,300 2,717,3C0

Percentage Share

Rice 6% 32% 62% 100%

Wheat 20% 80. 0% 100%

Total 13% 56% 31' 100%

a From Exports of Agricultural Commodities Grown or Produced in California,

Fiscal Year 1g76 and 197, California Crop and Livestock Reporting Service,
USDA, and California Department of Food and Agricuiture, Sacramento, 1978,
page 12.

b Consumption is based on 8 pounds of rice and 108 pounds of wheat per capita

per year (National Food Review, NFR-3, Economics, Statistics, and Cooperatives
Service, USUA, June 1978, page 54). Ratio of wheat retail weight (flour) to
whole grain is 0.74, and for rice without husks, the ratio is estimated at
0.90.

c Balance.
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APPENDIX B-l (Continued)

ESTIMATED PRODUCTION, DISTRIBUTION AND CONSUMPTION

OF FRUITS AND VEGETABLES IN CALIFORNIA

Total
From California California

Imports Out-of-State Production Consumption

Consumption and

Sources of Supply

Volume in Short Tons 3 78 ,0 00c 2 2 1,00 0d 2,549 ,0 00e 3 ,148 ,0 00a

Percentage Share 12% 7% 81% 100%

Total
California To O'her California
Consumption Exports States Production

Production and Distribution

Volume in Short Tons 2,549,000 a 2 ,14 4,000b 12,900 ,000e 17,593 ,0 00b

Percentage Share 15% 12% 73% 100%

a Based on 298.2 pounds per capita per year (5.7 pounds per week) from National

Food Review, NFR-3, Economics, Statistics and Cooperatives Service, USDA,
Washington, D.C., July 1978. California per capita consumption could be above
the national average, but data are unavailable.

b From Exports of Agricultural Commodities Grown or Produced in California, Fiscal

Year 1976 and 1977, California Crop and Livestock Reporting Service, USDA,
California Department of Food and Agriculture, pages 12 and 14. (Production data
for 1976; export data for 1976-77,)

Based on National Food Situation, NSF-161, Economic Research Service, USDA,

September 1977, page 25.

Estimated based on interviews with chain store distribution managers and USDA
Crop and Livestock Reporting Service personnel in Sacramento.

e Determined by difference.

I.



APPENDIX B-I (Continued)

ESTIMATED PRODUCTIONS, DISTRIBUTION AND CONSUMPTION

OF FOOD FATS AND OILS IN CALIFORNIA
Total

From California California

Imports Out-of-State Production Consumption

Conumptionand
Sources Supply

Volume in Short Tons

Cottonseed 011 -0- -0- 55,000 55,300

Other Vegetable Oils 45,000 274,000 d  5,000c  324,000

Butter -0- -0- 51,000 51,000

Other Fats and Oils 10,000C 59 ,000 d 50 1000c 119,000

55,000
a  333,000 161,000 54 9,000 b

Percentage Share 10% 61% 29% 100%

Total
California To Other California
Consumotion Exports States Production

Production and Distribution

Volume in Short Tons

Cottonseed Oil 55,000 78 ,000 e 4 3 ,000d 176 ,000e

Other Vegetable Oils 5,000 -0- -0- S,000
c

Butter 51,000 -0- 23 ,000d 74,000
f

Other Fats and Oils 50,000 -0- -0- 50,0O0
c

161,000 78,000 66,000 305,000

Percentage Share 53% 26% 22% 100%

a Based on data shown in National Food Situation, NFS-161, USDA, Washington,

D.C., 1977, Page 25.

b Based on per capita consumption of one pound per capita, per week in Cali-

fornia, as shown in National Food Review, *FR-3 Econcmics, Statistics, and
Co-Operatives Service, U.S. Department of Agriculture, June 1978, Page 54.
Individual shares of food fats and oils components are based on data on
Page 25 and on Fats and Oils Situation FOS-2S2, USDA, Economic Research Ser-
vice, Washington, D.C., April 1976, Page 13.

c Estimated

d Balance

e Based on E ricujure Comodities Grown or Produced in California,

Fiscal Yer T975 an 9 , 7 California Crop and Livestock Reporting ervice.
USDA and California Department of Food and Agriculture, 1978, Page 92.

From California Dairy Industry Statistics, 1976, California :roo and Live-
stock Reporting Service, California Department of Food and Aqriculture,
Sacramento and USDA, Sacramento, California, Oage 58.



APPENDIX B-1 (Continued)

ESTIMATED PRODUCTION, DISTRIBUTION AND CONSUMPTION

OF POTATOES IN CALIFORNIA

Total
From California California

Imports Out-of-State Production Consumption

Consumption and
Sources of Supply

Volume in Short Tons -0- 694,000 634,000 1,328,000b

Percentage Share 0% 52% 48% 100%

Total
California To Other California
Consumption Exports States Production

Production and Distribution

Volume in Short Tons 634,000 46,000a  522 ,00 0c 1,202,000 a

Percentage Share 53% 4% 43% 100%

a Based on Exports of Agricultural Commodities Grown or Produced in California,

Fiscal Year 1976 and 1977, California Crop and Livestock Reporting Service,
USDA and California Department of Food and Agriculture, Sacramento, 1978,
page 14.

b Consumption based on 1975 U.S. per capita annual consumption of 125.8 pounds,

from National Food Review, NFR-3, Economics, Statistics and Cooperatives
Service, USDA, Washington, D.C., June 1978, page 54.

c The into and out-of-state figures are estimated.
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APPENDIX TABLE B-6

GROCERY AND RELATED PRODUCTS WHOLESALE ESTABLISHMENTS

FOR SOUTHERN, NORTHERN AND CENTRAL CALIFORNIA, 1972

(Percentage Share According to Sales Volume by County)

Population
Counties Sales Share (%) Population (000) Percentage

Southern

Los Angeles 37.7 6970 33.0
Orange 4.7 1695 8.0
San Diego 3.4 1572 7.4
Fresno 3.3 444 2.1
Riverside 2.6 527 2.5
Tulare 2.3 208 1.0
Ventura 1.6 438 2.1
San Bernardino 1.0 698 3.3
Kern 0.8 343 1.6
Santa Barbara 0.7 281 1.3
Others** 1.2 297 1.4

Subtotal 59.3 13473 63.7

Northern & Central

San Francisco 13.5 668 3.2
Alameda 7.5 1087 5.1
San Mateo 5.3 571 2.7
Santa Clara 3.9 1190 5.6
Sacramento 2.2 687 3.3
Contra Costa 1.9 585 2.8
Monterey 1.4 266 1.3
San Joaquin 1.3 302 1.4
Stanislaus 0.8 212 1.0
Sonoma 0.8 243 1.2
Marin 0.7 214 1.0
Placer-Yolo 0.2 192 0.9
Napa-Solano 0.2 273 1.3
Other 1.0 1153 5.5

Subtotal 60.7 7643 36.3

TOTAL 100.0 21,116 100.0

Inyo 17; San Luis Obispo 128; Kings 68; Imperial 84.

Source: Bureau of the Census, 1972 Census of Wholesale Trade; Volume II,
Area Statistics, Table 2, U.S. Department of Commerce,
Washington, D.C.
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APPENDIX C: SUMMARY OF WHOLESALE/RETAIL DISTRIBUTION PATTERNS

UNIFORM HOSTING ALLOCATION: SHIPMENTS FROM RISK AREA WAREHOUSES



APPENDIX C: SUMMARY OF WHOLESALE/RETAIL DISTRIBUTION PATTERNS

UNIFORM HOSTING ALLOCATION: SHIPMENTS FROM RISK AREA WAREHOUSES

I RELOCATION SH!PMENTSTO STOESTIMATED ADDITIONAL

DISTRIBUTION TO STORES To ASS FEEIlrlG CEITERS TRANSPORTATION RESOURCE REQUIREMENTSCENTER IS HIPP
NG

- " STES FACTORS
LEVEL COUNTY TOiS PER C " TR F OS
FACTOR I TRACTORS TRAILERS 1RIvE;SCETR 1SAPNCTOR SRS ACOSS RVR

United Grocers,Fresno 2.7 Fresno 1.193

2.7 Madera r
2.7 Mariposa
2.7 Perced
2.7 San Luis Oblspo*

United Grocers,
Richmond 2.7 C1 r2.733

2.7 Humboldt*
2.7 Kern*2.7 Kings- I

2.7 Nevada* -
2.7 Placer* I
2.7 Plumas*

"

2.7 Sierra*
2.7 Sutter*
2.7 Tulare*
2.7 Amador
2.7 Lake
2.7 Mendocino
2.7 Monterey
2.7 San Benito
2.7 San Joaquir
2.7 San Luis Obispo

°

2.7 Santa Clara
2.7 Santa Cruz
2.7 Sonoma
2.7 jTuolumne
2.7 Yuba

United Grocers,
Sacramento 2.7 Butte 1.626 5

2.7 Colusa
2.7 El Dorado
2.7 Glenn
2.7 Lassen
2.7 Modoc
2.7 Mono

27 P1lumes'
2.7 Shasta
2.7 Siskiyou
2.7 Stanislaus
2.7 Tehama I

2.7 Trinity

Market Whole- 
-saier . 1.7 Amador 1.740

Sacramento 1.7 Butte
1.7 Calaveras
1.7 Colusa
1.7 El Dorado
1.7 Nevada

I 1.7 Placer
1.7 Plumes
1.7 San Joaquin
1.7 Sierra
1:7 Stanislaus
1.7 Sutter'

I 1.7 Tulare*
1.7 Tuolumne

I 1.7 v-jba

market whole-
salers. I 1.7 Fresno 1.162
Fresno 1.7 fern

1.7
1.7 San Luis )b~spo
1.7 Tulare'

indicates a county wmich is nor-!'l servea by a 11'ne-nt ,ariefuse of '" same '"1-.

indicates a county wmich is partially served by a different ,arenouse f tpe same 'fr-.



APPENDIX C (continued)

RELOCATION SHIPMENTS
I EST1'ATEO ADDITIONAL

DISTRIBUTION TO STORES TO MASS FEEDING CENTERS TRANSPORTATION RESOURCE REQUIREMENTS
CE-TER- STRESS FACTORS

LEVEL CORNPY TONS PER COUNTY ..-
Market Oe-YFACTOR 1WEEK _ TRACTORS TRAILERS DRIVERS

[aktWhole-

salers, 1.7 Lake 3.434 9 9 19
Santa Rosa 1.7 Marl posa

1.7 no
1.7 Merced
1.7 Shasta* I
1.7 Siskiyou
1.7 Sonoma
1.7 Trinity

Market Whole- I
salers, 1.7 0el Norte .106
Reddlng 1.7 Glenn

1.7 Humboldt
1.7 ILassen
1.7 Modoc
1.7 Shasta

0

1.7 Sutter*

1.7 ITehama

Sa feway,Sacramento 5.m4 Aador 0.919

5.4 Butte
5.4 E1 Dorado*
5.4 Fresno
5.4 Merced

S.4 Stanislaus
5.4 Inyo*
5.4 Mono*

Safeway.
Richmond 5.4 Calaveras*

°  2.092 142
5.4 1El Dorado*
5.4 jKings*5.4 Plumas*

5.4 Shasta*5.4 Tehama*
5.4 Del Norte
5 4 Humboldt
5,4 Lake5.4 !Mendoct no

5.4 Monterey
5.4 I Santa Clara
5.4 Santa Cruz
5.4 !Sonoma

Sa feway, C ea"
Santa Fe 5.4 Calaveras 194 39 530

5.4 Glenn*
5.4 Lassen*
5.4 Nevada-
5.4 i Placer*
5.4 San Diego-

*

5.4 San Joaquin i
S5.4 Sisklyou*

5.4 Sutter*
5.4 Tulare*
5.4 Tuolumne*
5. 4 Kern5.4 River

5.4 San Bernardino
.a4 Sant, Barara

5.4 Ventura

Safeway.
San Diego 5.4 Imoerial 1.449

5.4 San Diego-

ind'=ates a ccunty which is normailly served ty a different warehouse of the same ffim.

Indicates a county which is oartially served Ny a dilferent warehouse of the same firn.

r" ___

.,''.]-



APPENDIX C (continued)

RELOCATION SHIPMENTS
ESTIMATED ADDITIONAL

DISTRIBUTION TO STORES TO MASS FEEDING CENTERS TRANSPORTATION RESOURCE REQUIREMENTS
CENTER SHIPPING T PE STRESS FACTORSLEVEL COUNTY TONS PER COUNTY

FACTOR WTRACTORS TRAILERS IRIVERS

Vons, e 00 Kr .2
Los Angeles 8.0 Riverside 3000 Kern 1.727 26

8.0 San Bernardino
8.0 San Diego
8.0 Santa Barbara

_ 1 * t
Alpha Beta,

La Mabra 8.0 I Tulare ° 3900 Riverside 1.989 - 80
8.0 Rieverside 4200 San Diego
8.0 San Bernardino
8.0 San Diego I I!"
8.0 Ventura

Alpha Beta, S
Milpitas 8.0 Tulare 3200 Luis Obispo 1.242 16

8.0 San Benito I
8.0 San Joaquin
8.0 Santa Clara
8.0 Santa Cruz

Market Basket, 500 Inyo 7.390 95 239 1 255Los Angeles 1300 Kern3600 San Luis Obispo

Fleming Foods. 
Fremont 6.6 Merced 1.348

6.6 San Joaquin
6.6 Santa Cruz I
6.6 Sonoma I
6.6 Stanitlaus I

__ __ __ _ __ _ _ _ __ _ __ _ __ _ _I ___ __

Ralph's. 6000 Butte 5.738 196 1 579 480
Compton 2900 ;El Dorado

800 ILassen
800 Plumas ,
400 San Joaquin I
2700 'Shasta

I 1700 rTehama

Certified FoodsJ I
Los Angeles 8.0 Fresno 600 San Luis Obispo 2.547 67 151 265

8.0 Imperial 500 Santa Barbara
8.0 Inyo 3400 Tulare
8.0 Kern 1700 IVenture
8.0 Mono
8.0 Riverside
8.0 San Bernardino
8.0 1San Diego
8.0 San Luis Obispo
8.0 Santa Barbara
8.0 Tulare

1 8.0 Venture

Lucky's,
Buena Park 8.0 Riverside 1100 Glenn 12.326 2203 4566 -629

8.0 San Bernardino 1000 Imperial
8. Ventura 1800 Monterey
8.0 Fresno*' 100 Riverside
8.0 San Joaouln" E0 San Benito
8.0 Sonore" 1700 San Bernardino

?00 Santa Clara
54f Santa Cruz
IPrO Shasta
1800 Siskiycu
Z600 Sutte'
6C0 Trrnity

indicates a county which is normally served ty i d"'erent warehouse of t se same 1'rm

indicates a County which Is oartially servel by a Ji3eertnt warehouse of the sane Firm.

________________________________ S



APPENDIX C (continued)

RELOCATION SHIP?ENTS~EST!IMATED '.0DJTICAL

DISTRBUTION TO STORES TO MASS FEEDING CENTERS TRANSPORTATIONI RESOURCE RE1JIREE'iTS
CENTER SHIPPING TONS PER r STRESS FACTORS

COUNTY EEK C TRACTORSI TRALERS I :.,,--

Lucky's.
Vacaville 8.0 Fresno* 800 Calaveras 2.624 75 150 362

8.0 Madera 700 0el Norte
80 Monterey 4600 Humboldt
8,0 Santa Clara 1300 Lake
8.0 Stanislaus 2900 Mendocino500 Modoc

200 Mono

200 Nevada i
30 Sacramento

3300 Sonom
700 Yuban

Others, akland 8.0 Various 19019 1 Various 1.380

Ote, I _ __
Los Angeles 8.0 Various24216 Various 3.724 258 385 1 7

Restaurant & 4 !
institutional 5.0 Various 4800 Fresno 1.350 -

Suppliers. 12700 Kings i

Oakland 500 Mariposa I
2300 Merced '
2800 Stanislaus_ _ __ _ __ _ I _ , - ,

'1 I

Restaurant & 4
Institutionall 5.0 Various 30 Alpine 4.236 620 929 1560
Suppliers 5 700 Ainador
Los Angeles 800 Colusa

900 Fresno
1900 Madera

1400 Nevada
2100 Placer

2400 San Joaquin

200 Sierra
4800 Tulare
1300 Tuolumne

TOTAL ' i 2.912 3820 ' 422 9143

indicates a county which is normally served by a different warehouse of the same firm.

indicates a county which is partially served by a dlferent warehouse of the same irm,

4OTE: in the shipments shown above, it was assumed that grocery chains shipped only to thei' own stores.
However, limited inter-company transfer results in higher store throughout as follows: (1) Ra 9h's

ships to Safeway stores, increasing the Safeway shipoinq level factor to 7.5; and (2) Lucky %are-
nOuSes at Vallejo and Buena Park ship to United Grocers. increasing the United Grocers Shipping
level factor to 3.0.

Ic



2300 DISTRIBUTION LIST

Organization # Copies Organization # Copies

Federal Emergency Management Agency 60 The Dikewood Corporation
Mitigation and Research University Research Park
Attn: Administrative Officer 1009 Bradbury Drive, S.E.
Washington, D.C. 20472 Albuquerque, NM 87106

Defense Technical Information Center 12 Ohio State University
Cameron Station Disaster Research Center
Alexandria, VA 22314 128 Derby 154 N. Oval Mall

Columbus, OH 43210
Civil Defense Research Project
Oak Ridge National Laboratory Dr. Gerald Klonglan 1
Attn: Librarian Dept. of Sociology & Anthropology
P.O. Box X Iowa State University
Oak Ridge, TN 37830 Ames, IA 50010

Dr. William W. Chenault 1 General Leslie Bray
Human Sciences Research, Inc. Suite 1200
Westgate Research Park 8301 Greensboro Drive
7710 Old Springhouse Road McLean, VA 22102
McLean, VA 22101

Mr. Howard McClennon
Dr. Jiri Nehnevajsa 1 President
Professor of Sociology Int'l. Association of
University of Pittsburgh Fire Fighters
Pittsburgh, PA 15213 1750 New York Ave., N.W. 3rd Fl.

Washington, D.C. 20006
Dr. Conrad Chester
ERDA, Holifield Nat'l. Laboratory General Manager
P.O. Box X Int'l. Association of
Oak Ridge, TN 37830 Fire Chiefs

1329 - 18th Street, NW.
Mr. Walmer E. Strope I Washington, D.C. 20036
Center for Planning and Research
5600 Columbia Pike Mr. Bjorn Pedersen
Bailey Cross Roads, VA 22041 Int'l. Association of Chiefs

of Police
Mr. Don Johnston 1 11 Firstfield Road
Research Triangle Institute Gaithersburg, MD 20760
P.O. Box 12194
Research Triangle Park, NC 27709 Mr. Ferris Lucas

National Sheriff's Association
Mr. Richard K. Laurino 1 1250 Connecticut Ave., N.W. p320
Center for Planning and Research, Inc. Washington, D.C. 20036
2483 East Bayshore Road
Palo Alto, CA 94303



DISTRIBUTION LIST (Continued)

Organization #Copies Organization #Copies

Mr. Gerald W. Collins, Exec. V.P. 1 Ms. Marie Hayman I
National Defense Transportation Assn. Int'l. City Management Assn.
1612 K Street, N.W., Suite 706 1140 Connecticut Ave., N.E.
Washington, D.C. 20006 Washington, D.C. 20036

National Fire Protection Association 1 Ms. Clara Rubin
Attn: Library Academy of Contemporary Problems
470 Atlantic Avenue 1501 Neil Avenue
Boston, MA 02210 Columbus, OH 43201

National Bureau of Standards 1 Mr. Cliff McLain
Disaster Research Coordinator System Planning Corporation
Attn: Mr. C.G. Culver 1500 Wilson Boulevard
Office or Federal Building Technology Suite 1500
Center for Building Technology Arlington, VA 22209
Washington, D.C. 20234

Dr. John R. Christiansen
Command and Control Technical Center 1 Department of Sociology
The Pentagon - BE 685 183 Faculty Office Bldg.
Washington, D.C. 20301 Brigham Young University

Provo, UT 84601
Mr. Louis V. Spencer 1
Radiation Theory Section Dr. Abner Sachs
National Bureau of Standards Science Applications, Inc.
Building 245, Room C-313 1651 Old Meadow Road, #620
Washington, D.C. 20418 McLean, VA 22101

National Academey of Sciences (JH-312) 1 Stanford Research Institute
Commission on Sociotechnical Systems Attn.: Librarian
CUSEP 333 Ravenswood Avenue
2101 Constitution Avenue, N.W. Menlo Park, CA 94025
Washington, D.C. 20418

URS Research Company
Governor Leo A. Hoegh 1 155 Bovet Road
Timpa Road San Mateo, CA 94402
Chipita Park, CO 80811

Dr. John W. Billheimer
The Council of State Governments 1 SYSTAN, Inc.
Attn: Mr. Hubert A. Gallagher 343 Second Street
Disaster Assistance Project P.O. Box U
1225 Connecticut Avenue NW. Los Altos, CA 94022
Washington, D.C. 20036

Mr. Robert Harker
Dr. Joseph E. Minor SYSTAN, Inc.
Texas Tech University 343 Second Street
Department of Civil Engineering P.O. Box U
P.O. Box 4089 Los Altos, CA 94022
Lubbock, TX 79409
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